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Right from che scan, its Canadian spirit 
stands out from the Others What puts it 
in a class by itself? Super lightness. 
Superb taste. If that's your goal, step 
up to Lord Calvert Canadian. 



The spirit of Canada 
k bottled it 







ROCKWELL INTRODUCES 
PORTABLE STATIONARY TOOLS 

NOW YOU CAN AFFORD TO RE 

ACCURATE. 

New Rockwell Bench Tbols combine the performance Cis** 
of full-size stationary tools with the convenience . . 

of poriHbles-at near-portable prices. e^ ' v 
Now you can cut comers. Precisely 



debuns and more. Adjustable 
7 r 'xB"wrkiable, Socks any 
where from 10° in 10 90° out 
Ea^ftange belts forwrod. 
plastics, glass, brass, silver 
More accessories for easy 
icontourand inside sanding 
TOghS 16 pounds 



ms 



SPEED DRILL F 

Adjustable aluminum 
Eible separate from bast 
Q-'uli feed for greater acairacy. 

Mechanical variable speed 
gives full pov^anwvhere 
from 600 tpm \o 2800 rpm 
Adjustable depth stop 
Weighs IS pounds. 



8' r MOTORIZED TABLE SAW 

A big 1 6 " x 26* cast aluminum table. 

10 1 /rip capacity on both sides of blade, 
Cifls an accurate 2 - m lf at 90P l 7 M N at45° 
bevel weighs just 35 pounds. 



y - 




Rockwell international 



vtrtx-re scierce gets tlown ir ■ Lvcjtt-is 





Warning. The Surgeon Generai Has Determined 
That Cigarette Smoking Is Dangerous to Your Health, 



10 mg. ’lar' 0.0 mg. ni mm ay. per cigarette by FTC mtth'wL 



£ 1979 S. j, TobatL&Ccj 



Real 



Rich T**t«'Low Tar 



"Taste Reafs new golden taste! 
Richer...mellower than before” 

Reel’s new golden leaf tobacco blend does it. 

Tbstes richer. . . mellower, . , more satisfying. 

A taste that s pure gold. 

The smoking man's low tar ' 
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ir you weren't lucky enough 
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paying an arm and a leg 
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Pagm on page 132 
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ICs not easy replacing the ax your 
granddaddy gave you. 



They don’t make axes like they did back in 
Granddaddy 's day, Sol looked into chain saws, Good 
ones. And some bad ones, too. I held them. Ran them. 
And bought a John Deere, 

I figured if their chain saws are near half as good 
as their tractors, Fd be sitting pretty. 

It was worth every penny. 

It's strong as a plowhorse. Just eats up hardwoods. 
Cuts pine like butter. And it doesn't jitter you into 
jelly. 

Now Fm trying to decide which of their log splitters 
to get, Floyd up the road has the one with 
wheels. Swears by it. 

Anyway, I hate to say it, but Fm 
itgl 

down Hudson’s well. This 
way of making sawdust is 
pretty close to fun. 



almost glad that old ax fell 

\ i*LWi-. £11 ? 



For a free foLdcr, write John Deere, 
Dtpt .58, Moline, IL 61265, 





Nothing Runs 
Like a Deere 
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Got a ceiling problem ? 



Cover if up! Dress it up! Light it up! Quiet it down! 
With a new Armstrong suspended ceiling. 



Whatever your ceiling problem— cover* 
ing up an old or damaged ceiling, 
adding a new room, or finishing off a 
basement — an Armstrong suspended 
ceiling is a problem-solver with style. 
Beautiful. Washable. Fire retardant for 
extra protection. Acoustical to help 
quiet down any room. Preengineered 
for energy-efficient fluorescent lights. 

Best of all. with an Armstrong sus- 
pended ceiling, like Royal Oak shown 
above, solving your ceiling problem is 
a do-ityourself project. There are no- 
staples or glue to mess with, no plas- 
tering or sanding. The big 2 * x 4' ceil- 
ing panels simply drop Into the color- 
matched Super White Gnd, The ceifmg 
is easy to install and easy to keep 
looking fresh and new. If a panel gets 
damaged, just lift it out, and lay in 
a replacement. 




If lighting is a problem, you can install 
Armstrong fluorescent fixtures with the 
ceiling . . , for lighting where you want 
it, not just where the builder put it. 



You can install a beautiful new 
Armstrong suspended ceiling almost 
anywhere in your home. Briefly, 
here's how: 

Hang the Armstrong Super White 
metal runners about three inches 
below your existing ceifmg or open 
joists (about six inches with light 
fixtures). 

Snap the Armstrong Super White 
cross tees into the main runners, 
and lay in the ceiling panels. It 
takes some time, but it's easy. You 
can do it! 

See your Armstrong ceiling retailer for 
a broad selection of suspended ceil- 
ings. Find him under "Ceilings' 1 in the 
Yellow Pages. Or send us this coupon, 
and we'H send you his name and a 
tree full color brochure. 
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LETTERS 

ID THE EDITOR 

Compass problems 

Regarding the article One That 
Didn't Get Away (page 78 , Sept. ’70), 
by Christine Keller: Please inform 
your readers and Ms- Keller that 
San Bernardino (about. (SO miles east 
of Los Angeles | is not in northern 
California, 

RAY WASHBURN 
WHITMORE, CALIF. 

M ,s . Keller, a native of S(tn Bernar- 
dino, known her geography; a grein- 
tin swung our FM cyfHpflS*) }8Q a + 

Corny idea 

Re; Cushioning Playground Falls i 
and Touchdown Sprawls t (PM 
Briefs, page 71, Sept. '79), We solved 
this problem for our kids when we 
put up 16-foot trapeze bars and oth- 
er gym equipment. We used ground- 
up corncobs from a local mill. About 
10 inches will absorb the shock from 
the worst fall. The cobs will rol 
somewhat within a year or so, so we 
stirred them up each spring and 
added about 4 inches of new cobs — it 
worked well for years. 

HENRY PEABODY 
MEMPHIS 

Flying the ring 

Re: Plying Rings Around 3r'oai in the 
September issue {PM Briefs, page 
71): How do you get a 3-inch diame- 
ter with an SVa-inch circumference? 
3.14 x 3 = 9-42 inches. Also, I could 
not get it to fly, no way. It just 
flopped and fell every time, 

EDCALDtCOTT 
HUNTINGTON, N Y, 

The specifications for the paper cyl- 
inder in the drawing make more 
sense if the paper is folded along the 
longer dimension rather than along 
the shorter one pictured. Ten Vj- 
inch folds subtracted from 11 inches 
leaves considerably snore than a 2Vz- 
inch remainder. In addition, the 
largest cylinder that can be rolled 
from an H’/a-inch length has a diam- 
eter of about 2.7 inches; any overlap 
would reduce this figure. 

Incidentally, 1 did have fun dying 
the thing, despite the uncomfort- 
able stares of my office colleagues. 

CHARLES M. CEGIELSKI 
CHICAGO 

E d . Note ; "/ ti ve n to r” Log i n ro u nded 
off 2,7 i riches to $ — good enough for 
the Rutgers University Physics 
Dept, hut not for demanding PM 



readers. Nonetheless, it does fly, if 
rightly assembled. 

The paper ring is cute. An article on 
page 4(1 of my 1 (Pi M Papular Mecha n- 
ics Do-It-Yourself Encyclopedia 
c all sth is airfoil design a “hoopskirt” 
or “flying barrel/ 1 or, more techni- 
cally, an annular wing. The article 
said that Louis Bleriot tried to Illy 
this wing on floats off the English 
Channel, and that it was one of the 
earliest, of all aircraft designs. 

ROBERT SPIEGEL 
GURNEE, ILL. 

Pipe dreamer 

In the May ’77 issue you ran an arti- 
cle on pipe carving (Carre Your Own 
Dream Pipe, page 255), In the same 
issue, page 264, was a tobacco ad Fea- 
turing a uniquely- shaped pipe. For 
only nine dollars l made a dupli- 
cate. 

BRIAN PUCK 
ARVADA. COLD. 




Reader Puck's handmade pipe 

Atomic blast 

Having enjoyed PM over the years. I 
was disappointed to find a no- 
growth, no-business, no-technology 
PM Brief in your July issue. The 
Atomic Planet, (page 31). The biased 
half page is filled with incorrect in- 
formation and half-truths, appar- 
ently intended to scare your readers 
regarding nuclear energy. 

You first make fun of the Russians 
for not tak tng the Three-Mile Island 
accident seriously. But when you 
consider that nobody was injured as 
result of the accident, what other 
conclusion could they reach? Even 
Ralph Nader recently said that it 
wasn't a serious accident. Thirty 
years of energy production without 
an injury to the public speaks well 
for nuclear safety — in spite of the 
excitement of Three-Mile Island. 

The concluding statement that 



“nobody” will police the world’s re- 
actors is, at best, an indication that 
the author didn't look very hard, or 
is attempting to scare your readers. 
Had he bothered to ask anybody in 
the nuclear industry or regulatory 
agencies, he would have learned 
that IAEA (International Atomic 
Energy Agency) was formed years 
ago to “police” the concerns he men- 
tions. In. addition, the International 
Nuclear Fuel Cycle Evaluation 
(INFCE) committees have been in- 
vestigating for the last two or three 
years the controls required for fur- 
ther international development of 
nuclear power. 

T-E, DUNN 
RICHLAND, WASH. 

PM feels that “not taking the Three- 
Mile Island accident seriously" and 
broadcasting that the incident urns 
the result of a conspiracy among the 
l r ,S< oil companies — as was done in 
Moscow — are two very different 
things. 

As far as the IAEA and I NFCE a re 
concerned, we would suspect that 
t h e i r i nfiu ence on n uclea r pn wer p ro- 
cesses within the Soviet bloc 
amounts to something far short of 
“policing." 

Sharp-eyed reader 

In the/f's New Now item “Shock Ab- 
sorber For Light Bulbs” (page HI r 
Aug, ’79), the picture of the socket 
implies the Bulb-Miser can be used 
in a three-way socket. But such use 
would short the two center contacts 
and light both bulb elements. Bulb- 
Miser shouldn't be used with three- 
way sockets, 

MARTIN BURT 
ELL WOOD CITY, PA 

Reader Burt is correct , although 
B ulb-M j ! se r's m a n a fact u re r doe s 
point out that it will work in ti three- 
way socket if a regular bulb is used. 

Corrections 

The Dobbins power sprayer shown 
m PM (page 86, July '79) is manufac- 
tured by Master Manufacturing Co., 
119 Main St., Box 694, Sioux City, 
Iowa 51102, 

Also, we apologize to any of those 
readers who might have been misled 
by the PM Workbench item, "Porce- 
lain Pouch-Up Kit,” which appeared 
in the June issue (page 71). Tile $3.33 
price buys only one color, not all 
nine, Wi 



6 POPULAR MECHANICS 






MOTES 
FROM THE 
EDITOR 



Th# throe or four ox- mil it ary pilots in PM's crew — t?nrh of whom spent 
ninny hours of young manhood acquiring his flying skills — were much 
amused al a set of (light instructions we ran across recently. Reader 
fiV, Lindbergh called our attention to a booklet made up from articles 
published in Popular Mechanic* in 1918 and titled Howto Buiid a Scout 
Manaptam ' (drawing, above}. Concluding 24 pages of construction de- 
tails is one paragraph — 90 words — of llight instruction. Our favorite 
line: “Don't try to get off the ground more than 10 or IS ft. the first 
month.” Seems safe enough, but it must have been pretty exciting for 
occupants of nearby homes. 



Judges place grand-prize ribbon on a classic acorn 
bed made by winner In ihe Sib and lOEh grade divi- 
sion ol Sian ley's Woodworking Scholarship Contest 
PM‘9 Harry Wicks is second bom right. 



P M's several million woodworking readers 

are familial with the first-class fare that 
Marry Wicks (left). Home ami Shop Editor, 
brings them each month. This issue features 
another real bonanza of projects developed 
under Harry's guidance. And it surprised no 
one this year when Harry was asked again to 
help judge what may be the nation's best -known wood working com pe- 
tition! The National Stanley Woodworking Scholarship Contest for 
htgh-school students. Other judges {photo!; Pamela Argosy, head of 
interior design, B.C. Porter Sons; Richard Hastings, president, Stan- 
ley Tools; Jephson O'Connell, director, Interior Design Studio, G. Fox 
and Co,; Herbert Siegel, director, ind mstri al arts and vocational educa- 
tion, City of New York; Wicks; and Paul Muenzen, Stanley Tools. 




Learn Solar 
Technology 

with NRh 



Air Conditioning, 
Refrigeration 
and Heating. 



Learn a New Career at Home 
in Your Spare Time 

Get ink? [he well-paid field, of air condi- 
tioning, refrigeration, anil heating with practi- 
cal at-home training from NRI , Developed 
with technical ^stance from the Hbfk Divi- 
sion of the Borg- Warner Corporation, your MR I 
program includes the latest advances to prepare 
you to service home and commercial air con- 
ditioners, refrigeration unite, and heating sys- 
tems,, .even heat pumps and solar healing 



Includes Professional 
Vacuum Pump 
and Specialist's Toots 

In addition to NR Is "bite ste tons 
for faster, easier learning, you pet practical, 
hands-on experience, ThUning kiLs include 
circuit demonftratot control simulator, joint- 
making demonstrator leak detector, system 
anahwr and more. Plus a Lammrt vacuum 
pump for system pur^inj;. 

Optional Resident Training 
at Famous York Institute 

Graduate* of the Master Course may- 
take advanced training al the York Institute 
Resident School at no extra charge, Working 
with expert instructors on a wide range of 
equipment, you'll receive practical experience 
equal to months of on-' lie-fob work. 




RUSH FOR FREE 
CATALOG 

Jim tfhKit if re |nyd;tw '|MlliS 
can! W JilEMmin Will call 
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New from NIH! 25”color TV that 

DIAGONAL 

tunes by computer, programs an 
entire evening’s entertainment. 




just part ofNRI's 
training In servicing TV, 
stereo systems* video tape 
and disc players, car 
and portable radios. 

Only NRI home training prepare you 
so thoroughly for the nest great, leap forward 
m TV and audio ..digital systems. Already; 
top-uf-the-line TV’s feature digital tuning, 
computer programming is appearing, and new 
digital audio recording equipmeni is about to 
go on the market. 

SRI is the only home study school to 
give you the actual "hands-on" training you 
need to handle semdng problems on tomor- 
row's electronic equipment Because only NR! 
includes this designed-for-leaming, 25 ’ 
diagonal color TV with electronic tuning, 
built-in digital clock, and computer pro- 
grammar as part of your training With this 
advanced feature, you can pre- program an 
entire evening entertainment., .even key lock 
ii in to control children's viewing. 

Exclusive 

De&igned-for- Learning Concept 

The color TV you build as part of NKTs 
Master Course tools, operates, and performs 
like the very finest commercial sets. Rut behind 
that pretty picture is a unique deslgped-lbr- 
kaming chassis, As you assemble it, you per- 
farm mp mugful eKperimerls, You even intro- 
duce defects, troubleshoot and correct them as 
you -at old in actual practice And you end up 
with .h magnificent, big-pidure TV with ad- 
vanced features. 

Also Build Stereo, 

Test Instruments 

That’s ;ubt a start. You demonstrate 
basic principles on the unique NRI Discovery 
lx- " then apply them as you assemble a fine 
AM I M tferco, complete with speakers You 
I earn as you build your own test instru- 
ments, Including a 5'" triggered sweep oscillo- 
scope, CMOS digital frequency counter, color 
bar generator; and transistorized wit-ohm mc- 
Lct ! 'sc them for learning, use them for eam- 
ing as a full- or part-time TV audio, and video 
systems technician. 



Complete, Effective Tkaining 
Includes Video Systems 

You reed no previous experience of any 
kind. Starting with the basics, exclusive " bite- 
si re" Lessons cover subjects thoroughly, clearly; 
and concisely; "Hands-on" experiments rein- 
force theory lor better comprehension and 
retention. And your personal NRI instructor is 
always available for advice and help. You'll be 
prepared to work with stereo systems, car 



radios,, record and tape players, transistor 




radios, short-wave receiver, RA systems, musi- 
cal instrument amplifiers, electronic TV 



games, even video tape recorders and tape or 
disc video playbacks. 

Send for Free Detailed Catalog,,. 

No Salesman VIII Call 

Mail the postage-paid card today far our 
free lOfhpage catalog with color photos of all 
kite and equipment, complete lesson plans, 
convenient time payment plans, and Informa- 
tion on other electronics courses. You'll also 
find out about NRI’s new Computer Technol- 
ogy Course that includes your personal mi- 
crocomputer. Or Complete Communications 
with 2-meter transceiver. If card has been 
removed, write to: 




VRJ School* 

Vk( Sfitw- Mill UunKmuinK 
Eit-jcaLiun Onler 
Sfl&WlHsntin Aw. 
Washington, D.t. 
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Warning I he Surgeon General Has Determined 
That Cigarette Smolung Is Dangerous to Your Healih 
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IMPORTS&MOTORSPORTS 



costs less if you. go with just the vi- 
nyl top and cut off the roof yourself. 
Ragtop Mini, Box 1407, Studio City, 
Calif. 91604, can provide installation 
information. 

Pontiac's Trans Am is already the 
hot-set-up muscle car among young 
car nuts, but wait’ll they see the con- 
vertible version, It's not from Ponti- 
ac, of course, but from American 
Clout. It s the best-looking droptop 
from the (’Lout shop, which also con- 
verts Camaro Z-2£s and Mustangs. 
American Clout is the worldwide 
distributor for National Coach Engi- 
neering Ltd., and tL's headquartered 
at 446 South Winchester Blvd., San 
Jose, Calif, 95128, 

We just heard that a U.S.A. Con- 
vertible Club is being formed to pro- 
vide convertible owners with parts- 
location services, tech tips, regale 
info and social events like rallyes 
and. parades- Write the club at Bok 
423, Annapolis* Md. 21404. 



Jstta Is name of new Rabbit variation. 

Rabbit butch 

Next month, Volkswagen's Rabbit 
convertible should start arriving 
here from the Karmann coach build- 
ers in Germany, At the same time — 
only in Europe, however — the 
notehback version of the Rabbit 
(called Golf in Europe) will be hitting 
the road, delta is the name of this 
other variation of the car that the 
New Stanton, Pa,, plant can't build 
enough of. The Jetta wilt join the 
lineup of U.S, Rabbits sometime 
next year. By then, stilt another 
Rabbit version — the pickup truck — 
will be coming out of the Pennsylva- 
nia plant. That’s not a factory. It's a 
breeding ground! 



Street car you 1 !! de*ire le 
named Montage, Fiberglass 
body Is on unshortened 
Beetle chassis. 



f Do-d-y our self 
dream car 



It looks like a low and lunging Can- 
Am racer but the headlights give 
away the fact that it's street legal- It 
looks like an impractical fuel hog, 
but the thrashing sound from the 
rear of the car identifies it as VW- 
Beetle powered, 

It's got the feel of a 120,000 Gran 
Tourismo, hand-built somewhere 
south of tile Italian Alps, but the 
Montage nameplate tips you off that 
it's a sports-car kit from Manta Cars 
in Costa Mesa, Calif. 

The Montage is a recent addition 
to the home-garage genre of ears 
that go together without the need of 
a mile- long assembly line. Instead, 
it's put together with the tender lov- 
ing care that only you, the builder, 
can provide. 

The VW chassis that mounts the 
fiberglass Montage body is used as 
is — not shortened by taking out a 
section and using up your time and 
energy, 

The $6400 kit includes all body 
panels, doors, windows, weather 
stripping, gauges and parts, hut 
doesn't come with the Beetle chassis 
and its wheels, tires and engine. A 
stripped kit is available for $4000, 
and for $7000 Manta Cars will pro- 
vide the Montage sports car com- 
pletely assembled. 

Anyone up to 5ft,* 19 in, will fU into 
the 1700-pound Manta; if you’re as 



Montage angina cover, doors open wide- 



tall as 6 ft., 4 in., a seat- lowering kit 
will provide sufficient leg and head- 
room. Manta Cars is located at 3303 
F-6 Harbor Blvd. H Costa Mesa, Calif. 
92626, 

Ragtop resurgence 



Ftagilme Mini makes convertible of LUV. 



Trans Am: converted by American Clout. 

New cars and trucks whose tops fold 
down are popping up all around. No 
sooner were we in print with i?clnrn 
of the Roadster (page 62, July p 79), 
than we caught wind of more activi- 
ty among those who specialize in the 
art of topchopping. 

One of the neatest conversions— 
minipickup to Convertible— is being 
done by Ragtime Mini in Studio 
City, Calif, They've got the market 
sewn up for high-quality work that 
cuts off your pickup s roof and re- 
places it with a heavy vinyl top and 
integral Plexiglas rear window. 
The complete job runs $800, but 
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PM WORKBENCH 

RM EXAMINES PRODUCES AND SERVICES 



Blue- streaked pine 

Blue-streaked western pine with a 
marble look is appearing in lumber 
yards across the country. It comes 
from trees killed by drought or pests 
while still standing in the woods. 

The color in no way affects the 
strength of the wood, reports the 
Western Wood Products Assn. Nor 
does it affect paint- 1 glue- or nail- 
holding qualities. It’s Used as wall 
paneling, for furniture and as fram- 
ing lumber. 

The stain— not to be confused 
with decay— is caused by a fungus 
that lives on the water-soluble ma- 
terials in unseasoned wood and dies 
when wood dries. It doesn't live on 
cellulose nr lignin, which comprise 
wood's structural components. — 
H.W* 

Drive brads safely 

The brad squeezer drives brads into 
picture frames without nicking the 
frame, breaking the glass or bend- 
ing the brads. Just lay the brad in 
place and use tool to force it into the 
frame molding with an easy squeeze 



Use brad squeezer to drive brads safely. 



Position j«wA to hold bred, then squeeze. 

of the handles. A cushioned jaw pad 
protects the edge of the frame while 
you squeeze. It's $20.90 postpaid. 
Brfjokstone, 498 Vose Farm Kd. t Pe- 
terborough, N.H. G345B .— 



De humidify damp closets 

Help dry closets that are subject to 
moisture with the Dampp-Chase r 
electric dehumiriifying rod. It con- 
tinuously warms air to protect 
against mold, mildew, rust and 
musty odors. When rod is placed 
near bottom of closet, it promotes 

* 



ft you'll come across a now product with 
some spectei features. l& us Jtnow about i. 
Write to PM Wb/KOflrBft. Pupuler M*cJViin- 
JM. 2tA Want sm Sr,, New Yotk. N Y 10019 



Place the rod on or near the closet floor. 

circulation by warming surrounding 
air, which then rises. Model TC 
shown is 36 in. long and priced at 
$14.95 postpaid from Dam pp-C huger 
Electronics, Bo* 1610, Henderson- 
ville, N.f. 28739. For large closets, 
use two units .-— Spedale 



The electric dehum i drying rod warms sir. 



Handy hex- key tool 

The Perry Wrench is designed to re- 
move or install Allen-head bolts. It 
is available in a number of metric 
sizes from 3- to B-mm-dia* hex rods 
and in standard sizes from Vfe- to %- 
in.-diu. hex rods. In all but the small- 
er sizes (3,4 mm; '/MbzinJ+thecroas- 



Crosabar locks at center {A) or aide (B). 

bar locks in three positions; center 
(Ah or for greater torque, right (B) 
or left side. Wrenches are priced 
from £3.23 to £4.15 postpaid by Perry 
Wrench Manufacturing Co,, 1706 
Stuart St., Berkeley. Calif. 94703. — 
HM* 

Time to get organized 

A hew kit is being offered by Dremel 
that includes its Moto-Tool, 20 tool 
accessories and an 11 -drawer work- 
shop organizer. The organizer is 
made of steel with transparent plas- 
tic drawers to locate stored parts 
fast. Its compact size (aHx 6^x12 



Organizer stores Molo-Tool, accessories, 

in.) makes the unit easy to store or 
transport. Model 2712 kit is ticketed 
at £68 and is available at hardware 
and hobby stores. It’s manufactured 
by Dremel, Div. of Emerson Electric 
Co., 4915 21st St. t Box 518, Racine, 
Wis. 53406, — /f,W r , 
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CAM2' Mileage Motor 
Oil. It’s a real smart buy. 

It can save you gas. Up 
to 30 miles per tank, based 
on 15 mpg/20 gallon tank. 

It can save your engine. 
Protects it better than ordi- 
nary motor oil. For longer life. 

It can save you money. 
Enough to pay for your next 
oil change. So switch to 
CAM2 Mileage Motor Oil. It’s 
the smart oil to change to. 

CAM? MILEAGE 
MOTOR OIL 
IT DOESN’T JUST 
SAVE YOU GAS. 




Car Stereo 
Catalog 

Get Yours Now! 



* 84 pages of photos, comments, 
and che foesi possible prices on 
over 200 car stereo products! 

* Dimensions charts, fitting chans, 
and installation “how-to” 
articles! 

* Only published source of accurate 
and comparative product speci- 
fications! 

* The Ernest brands, including 
Rlaupunkt, Clarion, Craig f Con- 
cord, Jensen, Maiamz, Motorola, 
Pioneer, Sanyo, and many more! 

Send mm lor your FREE catalog We'll ru*h It 

fa jrpu by llril da a* rtJil, « II yOu Cirt'l rtdll, 

call mt loll- nee WATS line; 

800 - 446-7924 



In Virginia call (SOO) 552-3961 



Sy 

Thp Month 
W 




PHHIppr 5 rum 

Kt-ZOTZ "uAMh 
csssene 
slew 

leitluring eii*r 
Ironic tuning and 
hign lnJi- iv sDnciiic aliens 
and ^icnw 1 5- 1 &B Q- to ■ 
way r.pr.iknrg wlh 'Mpocenisal hOrrtS 

Yes! Send me my FREE copy of i he 

famous CRUTCH Fit Lit Car Stereo talalngj 



Mmbi 






Adili-tu 
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CIO 







I 

I 

Slate /.it 1 

CRUTCHFIELD \ 

L I Cru[riiJ~ield Park. P.O. Caller E, Ocpan ratcnl W 
Cfcarintavjlle, VA 22906 



PM LOOKS AT 

GLASS ETCHING KIT 

Author' s f irftt try at us- 
ing glass-etching kit 
produced this elegant 
design on a serving 
tray- The etching solu- 
tion can be used on 
glass or glass mirrors 
only. Be sure not to 
use It on ptexiglaee, 
plastic or Pyrex. You 
should practice etch- 
ing on a scrap piece 
of glass first 








Kit contains cleaning and etching solu- 
tions, brush applicator, patterns and a 
pair of plastic gloves Inot shown). 




French curve was used to create pattern 
on Can-Tact vinyl film sized to glass. 




After peeling away shapes, apply etching 
cream to the gloss. Wear plastic gloves. 



A nyone can master the craft of 
glass etching with the new 
Armour kit. The steps are simple: 
First clean glass with cleaning so- 
lution- After drawing or tracing a 
pattern on a sheet of adhesive- 
hacked vinyl film (Con-Tact A-2I 
brand plastic is recommended), ap- 
ply it to glass- Avoid air bubbles 
under film. Next, using a sharp 
hobby knife, cut out and pee! off ar- 
eas to be etched. Brush on etching 
cream and allow to sit for 10 
minutes. Finally, rinse, dry and 
clean finished etching thoroughly. 
Cautions about rinsing: Do not 
rinse etching cream repeatedly 
into porcelain or enamel sinks. Do 
not rinse near food-preparation 
area. 

The kit is available from Armour 
Products, 31 HillSt-i Midland Park, 
NJ. 07432, Postpaid price ie 
510. 95. R . Ca pot os to 




After Con-Tact 1$ adhered to glass, use 
sharp hobby knife to cut out shapes. 




Safest way to rinse away cream la out- 
doors with • hose. See cautiona In text. 
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I PRICE. 

(ROD CLOCK COMPANY’S 

DO-IT-YOURSELF CASE KIT 
IN RARE, LUXURIOUS 

3/4” BLACK WALNUT 

* 

FACTORY 

DIRECT SALE PRICE 

When purchased with 
movement. ckIib 
1149 SO lor ea*e lut alow 
flojdar Dirttr Pi ice S19SBD 

COMPARE YOUR FINISHED CLOCK TO THOSE RETAILING AT UP TO *8SQ! 

THE MOST FROM NUMBER ONE 

You get the mosl of everything from Emperor Clock Company. Besl quality 
and best price. That's the way we have always done business. And it's made 
Emperor the world's largest manufacturer of grandfather clocks. Our 
tremendous sales volume* together with the production efficiency in our own 
woodworking factory, is the main reason why we can offer such affordable 
prices on increasingly scarce, solid Vj" kiln-dried black walnut. There's no 
be tie r q uality na live hardwood ! And now it c an be you rs in ou r most popular 
grandfather clock, the classic Model 1Z0-K. 

MODEL V20-K IS A PLEASURE TO BUILD 

Nothing matches the genuine pleasure you get from building your own 
Model 1 20-K grandfather clock .,.a beautiful and functional creation with an 
heir. loo m des ti ny . Em pe tor's k If ma k es it so easy , All hit pi aces are accural ely 
pre-cut from band -matched solid W black walnut, kiln-dried lo prevent 
warping and shrinking, Kit pieces are sanded smooth on both aides All 
miters, mortises and tenons are pre-cut at no additional cost, (if you prefer, 
k its may be ordered unm I tered for $ 10 ,00 less . ) Drvi d ad swan neck and l i n i al , 
waist and dial face doors, dial frame and baaefronl are pre-assembled. 
Complete assembly instructions, screws, and all hardware included. No wood- 
working experience necessary, Each piece may be reordered separately 

SOUD BRASS EMPEROR MOVEMENTS AMO DIALS 

ON* W££K * WEtQHT ONIVEM * WESTMINSTER CHIMES 
Emperor's Model 101 -M movement, with dial. is made of solid brass by a 
well-known Wesl German firm. Choose from either Tempua Fug it {Time 
Flies} or Moving Moon wllh Eumar calendar. Both versions sound the West- 
minster chimes each quarter-hour and count the hour with a Big Ben tone 
Movements include weights, solid brass weight shells, brass bob, pendulum 
and chimes. AH plates are solid brass with pinions of hardened steel 
Installation and adjustment are simple, following step-by-step In structigns. 

WAMWOT 



MODEL 120-K 
SOLID V 
BLACK WALNUT 
n" ■ m- ■ 10- 



NO RISK! 

MONEY BACK 
GUARANTEE 

If for any reason you are noi 
completely satisfied, return 
in original shipping carton 
within thirty days for prompt 
refund. No questions. No 
excuses. 



0 rr. THeSCrtTPf rffri 



ORDER TODAY! THIS SALE ENDS DECEMBER 31. 1979, 

Qirecl With This Form * Orders. Shipped 2 to 3 Weeks * Shipping charges Culled 

EMPEROR CLOCK COMPANY, Dept. 3!hG Please Check. New Customer □ 
Emperor industrial Park, Fairhojse. Alabama 36532 Previous Customer □ 

CREDIT CARD TELEPHONE ORDERS WELCOME CALL 



Model 1‘20-K Solid k ' SfBdk WUnul Do-lt-YDur&eil Case KH win 
F'i. rchast! cl EilJufr Mcvl-i-h-U jP?ie*fl S«pu'Hlsly Boliiwl 



Model 120-K Solid V BtHch Walnut DcHt-Yourseif Caw Kit 
*,lhoyl Purchaeii O 1 EilJwMnmn-itnl iPrlcpd Separately B^lpwl 



Model IQt-M Movirnant Complete with Tuftlp-ji Fug it Dull. 
Westminster CRiriws for Model 120-K 



Model IDt-M Movemem Complete *-m Moving Moon Dial. 
Westminster Cn imfls For Model 1 20-K 



We aece.pL personal checks 



wTriTETT 



LL I205F B-ZS-Z3 19 

PTlfeE-T-ielE- 



1 
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S1B9.50 



J129 50 



tteUP 



tis&.sa 



1149.90 



-ttTETtt&r 



SUBTRACT $10.00 FOR 
UNMATCHED KIT 



Charge lo my 


) Master Charge l J BankAmerlcard/Visa 


ACCOUNT 

NUMBER 










\ 






[ I 


T 














Mini! r- i fi 
l-IB- Ifl 




L*i 







PlkH» tbek 
C-S*si krt 

SuHnti MO 



TOTAL, $ 

Asa residents only, 
add 4^ sales ta* % 

□ FtANQ TOTAL J_ 



EMPEROR 

CLOCK COMPANY 

WORLD B LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 

*1070 EMPEROR CLOCK COMPANY 
All Right* Reserved 



NAME 

ADDRESS 
CITY 



PLEASE SEND 
FREE COLOR BROCHURE □ 



.STATE. 



TELEPHONE NO. 



VISIT OUR ‘FACTORY SHOWROOMS MOi-FRL B A.M. TO 6 PM. EMPEROR INDUSTRIAL PARK, FAIR HOPE, AL. 








tic, Custom-Written 

for Club Members 



Sharpen your do-it-yourself skills- get detailed, 
expert ho w-to in these handy Popular Science Books 
on building, remodeling, repair, more. 




097. DO-IT-YOURSELF PLUMBING 
by Mas A3th, Everylhing from fixing a 
leaky faucet It? installing all the plumb- 
ing in a new house. 471 illustrations. 
Pub. at $12,95 

109, BASIC HOUSE WIRING by 
Monte Burch. Every thing you need to 
know lo install, repair, improve and 
troubleshoot the entire electrical system 
of your home. Over 500 illustrations. 
Pub. at $10.95, 

084. DE CRISTOFORO'S COM- 
PLETE BOOK OF POWER TOOLS 
by R. J. De Cristoforo, Everything you 
need to know to work with stationary 
and portable power tools. 1500 close- 
up photos. Pub, at $14,95, 

105, COMPLETE BOOK OF 
WOODWORKING by Rosario Capo- 
tosto, 2000 step-by-step Illustrations 
make you a master of every woodwork- 
ing technique plus wood identification, 
selection, purchasing, handling., .work- 
ing with hand and power tools 
(portable/ stationary). Pub. at $15.95, 



090. WALLS, FLOORS AND CEIL- 
ING^ by Jackson Hand, Specific, 
super-handy how-to on repair, con- 
st ruction* renovation and decoration of 
any interior wall, floor or ceiling. Nearly 
300 show-how illustrations. Pub. at 
$9.95. 

116. DE CBLSTOFORO'S HOUSE- 
BUILDING ILLUSTRATED by R j. 
De Cristoforo. Every step of house- 
building — foundation, framing, insula- 
tion, interior, plumbing, wiring, heating, 
1.018 pictures, Pub, at $14,95. 

118. HOW TO BUILD GREEN- 
HOUSES, GARDEN SHELTERS 
AND SHEDS by Thomas H. Jones. 
Complete building how-tO for many 
sizes, styles: all about kits. 200 pictures. 
Pub, at $11.95 

058. HOMEOWNER'S COMPLETE 
OUTDOOR BUILDING BOOK by 
John Burton Brimer. Complete con- 
struction plans for patios, fences, walls, 
walks, steps, outdoor furniture, pools, 
garden houses, more. Pub, at $12,50. 



119. HOME ENERGY HOW-TO by 
A.J. Hand. How to conserve energy by 
insulating, caulking, weatherstripping, 
heating and cooling more efficiently, 
How the great new wood stoves work, 
How Solar, wind, water power systems 
work - and how to build them. Pub. at 
$9.95. 

101 WOODWORKING PROJECTS 
FOR THE HOME (from Popular Sci- 
ence magazine). Construction plans for 
more than 100 projects - tables, desks, 
chairs, storage units, much more. Pub. 
at $12.95. 

089, MASONRY AND CONCRETE 
WORK by Max AEth. Everything from 
repairing steps to building a foundation. 
How to work with concrete, lay brick, 
block, stone. Chimneys and fireplaces. 
More than 5(10 show-how illustrations. 
Pub. at $14.95. 

113. SMALL GAS ENGINES by Paul 
Weissler. Servicing, repairs, tune-ups 
on power mowers, snow blowers, chain 
saws, etc, 400 pictures. Pub al $11.95. 



POPULAR SCIENCE BOOK CLUB, P.O. BOX 2006, LATHAM, N.Y. 12111 





when you join the 

Popular Science Book Club 



t Published of 
up to $60,80) 



And the ft keep saving up to 50% on hooks cohering a wide range 
of do-it-yourself subjects. , . home improvement and repair, 
housebuilding, appliance repair, cars arid car repair, home 
workshop, efecironics, hote things work, home protection, 
mathematics. masonry and carpentry, modem technology, 
science, space and more. 



* The Popular Science Book Club regularly offers 
custom* written hooks fo its members. These are spe- 
cially commissioned books written by the leading au- 
thors in the popular science field on all the subjects of 
greatest interest to members. Men like Jackson Hand, 
Rosario Capotosto , R . J, De Cristoforo , Richard Day, 
more. 

These books are offered at discount exclusivel y to 



Popular Science Book Club members. Nobody else 
can get these books at the discounts auaffable to Club 
members, /Ind. in addition fo these Popular Science 
original books , you're offered the best books on 
homeowners hou>- to subjects from all other pub- 
lishers. These books are available at the same giant 
discounts; up to 50%! 
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MAIL THE ATTACHED CARD OR WRITE TO THE ADDRESS AT LEFT 








HOMEOWNERS' CUNK 

QUESTIONS /MMSWERED 



Toilet-bowl seal 

/ Aave ftad unfrgh-eivaMr difficulty in 
installing a wax a cal under t ny toilet 
bowl, a* suggested in Homeowners* 
Clinic, page 72, Fib *78. This type of 
teal luaa replaced foyig ago by a ft> a m- 
rutber neuf. which is easier fo 
and can be used over and over. I'm 
wot a plumper, bu t a “thinking" do-it- 
yourselfer. P.S , I'd be lost without my 
PM . — Donald J. Waldbilling , St. 
Paul Park, Minn, 

You are right on two counts. 
There are other devices, and you are 
not a plumber. Not only have my an- 
cient hands replaced many wax 
steals, hut acheL-k with six plumbing 
contractors indicated that they still 
use them. 

There is a seal that incorporates a 
polyethylene shoulder for those who 
have difficulties as you do. It's called 
Harvey's No-Seep No. 1 Wax Toilet 
Bowl Gasket and is manufactured 
by William H. Harvey Co., Omaha, 
Neb. 68131, These seals cost about 65 
cents, so you don't really need to re- 
use them. 

Loose floor bridging 

The carpenters who built mg house 
neglected to fasten the floor bridging 
before they fastened the subjtoor, The 
joists are 2x8 in, at 16 in, on center. 
Have you an innovative method or 
material tor correcting the hit na- 
tion? — Edward J , Mavec, Newark, 

lit . 

[ take it that you're referring to a 
first floor condition with bridging 
visible from the basement, since you 
know that the bridging bottom 
wasn't nailed. If you have lx3-in. 
cross bridging and it's only nailed at 
the top, the carpenters did you a fa- 
vor. They just didn't finish the job. 
The bottom isn’t supposed to be 
nailed until the flooring is in place. 
Just go to the basement and nail the 
bottoms of the bridging to the joists, 
using 8d common nails. Push bridg- 
ing snug against joists beforehand. 

For any homeowners who don't 
have bridging, cut lengths of 2x8 in, 
stock to fi 1 1 i gh t ly bet wee n the j oi sts 
at the mid-point of the joist span. 
Then toenail the solid bridging with 
lOd nails. 

Ice-dam damage 

Our UHtIt# and ceiling get water dam- 
age when the ice backup in our gutter 
melts. We’ve heard aftouf ft rat tapes. 
Someone also suggested an attic fan. 



winch would be activated when the 
humidity reached 70 percent. Which 
do you recommend? — R.D, Lewis 
III, St. Louis, 

I believe you're talking about two 
different problems. First, the only 
certain cure for ice backup, short of 
removing your gutters, is to use 
heat tapes. This keeps the ice from 
backing up under the shingles, caus- 
ing a water leak as shown in the 
drawing. See “Tape for Gutters" 
{Homeowners Clinic , page AO, Oct. 
'78) for information on heat tapes. 




Now to the second problem. If you 
have condensation on the underside 
of your roof sheathing, it may be 
that moisture is rising through the 
ceiling of the top floor and reaching 
the attic. You can reduce the 
amount of moisture that reaches the 
attic by adding a vapor barrier. To 
install one now, staple it over the 
existing ceiling of the top floor, then 
apply another layer of plasterboard. 

An alternative to adding the va- 
por barrier is to paint all ceilings 



Do you bitvQ a home matntmnance os repair aroiXarn? 
Sena H fo CUntc, Popular M^chsnios, 

724 West 5?E h Sr„ JVflw Vo*, jvy ioois, urb/s 
cannot 6® otsswvO iftOMOttfiV, bui problem of 
nwtfe interest win be m'sewssed in tets column, For 
more floms repair and maintenance help, gas PiVf's 
Man* Car# Gwds. S 4 35 postpaid, Sana onStr(s) to 
PM, Dept HCG, Box 1014. Now York. N Y. 10019 



with a prime coat of aluminum paint 
and two coats of vapor-resistant oil 
paint. See “Humidity and Insula- 
tion" { Homeowners Clinic, page 12, 
Dec. 78) for more information. 

With the proper ventilation you 
can remove moisture that does 
reach the attic. This will include a 
fresh-air intake ventilator, such as 
soffit vents, and a moist-air outlet, 
such as a power roof ventilator. 

To And out how much ventilation 
your house needs, determine the 
square footage of your attic floor 
and the approximate clear opening 
of the ventilator through which air 
moves. The ratio of free area to attic 
floor space should be 1 to 1E>0. If the 
coiling of your top floor has a vapor 
barrier, or if half the ventilating 
area is served by ventilators in the 
upper part of the space, the ratio 
can lie 1 to 300, 

As your friend suggested, a power 
ventilator can be equipped with Ku- 
ra idistat to actuate the unit and re- 
move excess moisture in winter. 

Spalling brick 

Some of the bricks on my veneered 
house are spalling off close to the 
ground, in -Vfc- to Ve-in. pieces. Pve 
also noticed that my foundation 
Jt treat* in the winter and that my 
crawl space i> warm. Should / 
hife my ductwork?— *Harry Harts, 
Ellsworth, Karts. 

Insulating ductwork in a crawl 
space is a must for two reasons: 

1. In this day of the energy crunch 
you shouldn't be losing B.T.U.s to 
your crawl apace through uninsu- 
lated duckwork. When you insulate 
the ducting, also insulate the floor 
above it to prevent cold feet. 

2. Moisture collects on cold win- 
dow panes in a humid, heated room, 
and, similarly, concrete sweats. This 
moisture socks drier, cold outside 
air through the concrete and brick. 
When water freezes in the brick 
pores, the bricks will apall, PM 
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"I can show you how to give a gift 
that’s a labor of love.Without too much labor” 



—Homer Forrnby 3rd generation restorer and refinisher 



Think hard for a minute, Try to remember some of the 
gifts you gave last Christmas. Can you even remember the 
gifts you got? Don't fee! bad -most people can't. 

And I'm sure a lot of money was spent on those presents, 
liven so, they just weren't that special or memorable, 

I'd like to give you and your family a suggestion based 
on something we do in our family. Find an old picture 
frame. Or an old mirror. Or a small table. It doesn't matter 
where you find it— though it sure would be nice if you can 
puke around the attic or the basement and find something 
that belonged to your grandfather or 
grandmother. 

Next, refinish that piece and put it 
under the tree. Now before you tell me 
refm ishing is a sloppy, time-consuming 
business, let me stop you. Have you heard 
about my furniture refinisher? 

Form .by' 's Furniture Refinisher ends the 
drudgery of refinishing You'll find that 
refinishing doesn't have to be a big deal, 
or an ordea!, just apply some of my Kef in* 
isher with my refinishing pads and watch the old varnish, 
lacquer or shellac finish dissolve away right before your 
eyes. You know- what? It s so easy it really can be an all- 
fumil) project. Even the kids can do it. 

There’s no sanding. No stripping. No staining. Why 
there's not even any hard rubbing, (You can put away your 
sii| jph of elbow grease.) And my rcfinisher protects the 
patina of your wood. Patina is the richness and character 
dial's built up over time. So whatever you refinish, it'll look 
like a beautiful old piece-not a piece that could have been 




bought yesterday. And forgotten tomorrow. Watch it stand 
out from the plastic and tinsel. It II be a gift that won t be 
soon forgotten, believe me. 

How long will it take? You can refinish a picture frame in 
less than one hour! And that includes hand rubbing in a 
beautiful tung oil finish. A small table takes just two hours, 
from start to refinish. 

In the spirit of giving, many of our dealers are displaying 
a special coupon offering you a S3 refund on my new half 
gallon size refinisher and related products. Look for the 
coupon (not alt dealers have it). 

To find out which dealer near you carries my products, 
call 800-647-9352, or in Mississippi, call 800-222-8216, 
during normal business hours. While you're calling, ask my 
staff to send you a free copy of my new Furniture Fact 
Book, which gives you all the information you need on 
ref inching. 

So this Christmas, don't give 
another sweater nr another pair 
of furry slippers. Put something 
under the tree you've put your- 
self into. Remember, its a gift 
from your heart because it’s a 
gift from your hands. 



No one knows wood as good. 

Kormbi’s ib a rc^i^crcd trademark ol Rjorbys Inc. 
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GM X 1 oars canceled 

General Motors has scrubbed plans 
to market two separate versions of 
the '82 front-drive Monza-series re- 
placements scheduled for spring, 
19fil introduction. Chevy and Ponti- 
ac wen? slated for 101-in. wheelbase 
econocoupes (called *\F-cars* r ) to su- 
percede their Monza and Sunbird, 
while Olds and Quirk would get 
shorter, sportier 9 7,5-in. -wheel base 
(“L-car") Starfire and Skyhawk re- 
placements. The latter pair were to 
be built by GM affiliate Isuzu in Ja- 
pan and imported here. The former 
are variations of a planned front- 
wheel-drive "world car" to be pro- 
duced in GM plants in the United 
States, Japan, Germany, Australia 
and Brazil, 

The new streamlined program, de- 
signed to save money and bring fuel- 
efficient domestic cars on-stream as 
soon as possible, calls for the two 
"senior" divisions to inherit their 
own versions of the basic Chevy/ 
Pontiac J-ear, with as much common 
componentry aa possible to keep 
costs down. The Isuzu-bmlt L-cars 
were intended to compete against 
the tikes of Dataun’s 280-XX and 
Porsche's 924, but sources say the 
longer J-cars are no slouches them- 
selves, with sleek, exciting styling 
and excellent front-drive handling. 
They should have no trouble carry- 
ing their weight in the ffiid- p 80a 
sporty subcompaet market, 

Diesel list growing longer 

Flying in the face of stricter emis- 
sions standards for diesel engines, 
domestic and foreign automakers 
are moving forward with diesel de- 
velopment programs while crossing 
their collective fingers in hope of 
more reasonable regulations, 

Oldsmobile, already producing 5.7- 
liter and 4,3-liter diesel V8 conver- 
sions of gasoline engines, is plan- 
ning all-new VG diesels for '83-model 
GM cars and trurks. Chevrolet plans 
to be building its own four-cylinder, 
six -cylinder and V8 clatter motors 
by 1982, 

Ford Motor Co., which has held off 
on diesel development while work- 
ing on its fuel-efficient PROCO (Pro- 
grammed Combustion) gaa-engine 
concept, has struck a deal with Cum- 
mins Engine Corp, to develop a tur- 
bo diesel for 1983 in case PROCO 
isn't ready by then, Ford is also 
shopping in Europe and Japan for a 



suitable small-displacement oil- 
burner for use in future small cars, 

Chrysler confirms that work is 
progressing very well on its own six- 
cylinder and V8 diesels. "You'll see 
us in diesels as that market ma- 
tures," says Ha! Sperlich, executive 
vice president for engineering and 
product development, American Mo- 
tors is looking at diesels (as well as 
turbocharged versions) from both 
Renault of France find Isuzu of Ja- 
pan for future Jeep and passenger- 
car applications. 

Volkswagen, of course, is selling 
all the diesel Rabbits and Dashers it 
can import and began installing the 
fuel-thrifty engines in U.S. -built 
Rabbits this fall. Now we just have 
to see where the government takes 
ub with those exhaust-emissions 
standards. 

Future shock 

First they did away with the points, 
and now they want to eliminate the 
distributor entirely. Motorola’s Au- 
tomotive Products Div, is supplying 
Citroen of France with all-electron- 
ic, spark-timing modules with no 
moving parts at all. These are pres- 
ently being used only on Citroen's 
"el cheapo” two-cylinder eeonocitrs, 
but there's no reason (they say) why 
the same concept can't be applied to 
multicylinder engines. 

While "black box" distributors 
may still be a few years away in do- 
mestic carft, something else we have 
always taken for granted already is 
on the way out. The conventional 
spare tire is going the way of the di- 
nosau r and 1 0-cent coffee, at least in 
most domestic automobiles, having 
been replaced by smaller, more com- 
pact temporary spares. The reasons 
are to save weight and add cargo 
space, and the most common type is 
a compact, high-pressure (up to SO 
pounds per square inch) spare that 
works quite well — but only for a lim- 
ited number of miles. The old inflat- 
able spare introduced in the I960? is 
also still around, available as un op- 
tion in many cars. Tiremakers pre- 
dict, however, that standard road 
tires will have run- flat capability by 
the mid-1980s, which will eliminate 
the need for even temporary 
spares. 

Rust warranties 

Last July Ford Motor Co, joined 
American Motors in offering a 



three-year, unlimited-mileage rust 
warranty on all 1980 Ford and Lin- 
coln Mercury cars and light trucks. 
Under the warranty, "any part 
which in normal use develops perfo- 
ration from corrosion within three 
years of retail delivery or first use 
will be repaired or replaced free of 
charge after inspection by a Ford 
Motor Go. representative." All cars 
sold in Canada currently must have 
such a warranty, and perh aps by the 
time you read this, GM, Chrysler, 
VW and many imports will have sim- 
ilar programs in effect for their U.S. 
models. 



More pet peeves 

Reader R.E. Welsh of Utica, N.Y., 
writes to add his own pet peeves to 
the list we put together last April. 
Among other things, Welsh is an- 
noyed by the removal of roof drip 
rails (rendering useless his rail- 
mounted ski and boat racks), the 
"peanut-sized" glove box, the lack of 
a rear-window washer/wiper, the 
quality problems with such things 
as power windows, power door locks 
and door fits, and the ineffective- 
ness of the windshield defroster on 
his 1979-mode! Ford full-size station 
wagon. 

To add one more of our uwn, we 
can't understand why some two- 
door-car front seutbacks are de- 
signed so they won’t stay forward 
when you’re loading things into the 
back-seat area. GM’s X-cars have 
this problem, and so do the Camaros 
and Firebirds, which (to make 
things worse) also retain the old 
M Nader" latch that must be released 
again after the thing snaps back 
into place, Ford's Mustang and Ca- 
pri, on the other hand, have inertia- 
type a eat back locks, and their seats 
will stay put when they are folded 
forward. fm 
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TASTE THE GOOD TIMES. 




Lights, 9 mg.'tflf.O .8 mg. nicotine; Lights 3QQ's h S mg, 
Q .9 mg, nicotine av. per cigarette by FTC method. 



Extra Burley tobacco fortifies the flavor 



Warning- The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health, 



Finally! Genuine tobacco flavor in a low'tar ’cigarette...plus Double Gift Coupons. 

Fw (m Gift C-11 toll-W: il-SOO) 626 .1510 <K V . r*«td*nta emit tolMfwU-BOO) 752-6010.) 
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Country of the blind 

Industrial robots, the kind that now 
"man" many assembly lines, can 
mangle, crush or simply smash 
parts if the robot arm makes a 
wrong move. Not only are the robots 
somewhat stupid — they are totally 
blind. 

Now the National Bureau of Stan- 
dards has a solid-state television 
camera "eye" for these assembly- 
line behemoths. The Camera is 
mounted on the robot's ‘'wrist" SO 
that it can see between the two fin- 
gers of the robot's "hand." 

The view of objects in the line of 
sight is presented as a narrow Hne of 
light. Prom the line's position and 
its apparent shape, the robot can fig- 
ure how far away the object is and 
its angle and orientation. If needed „ 
the robot arm can reposition itself. 

The eye is still primitive — but 
there is some light at the end of the 
tunnel! 

8- tracks: Full circle? 

Before the cassette, the 8-track car- 
tridge reigned supreme. Mow, the 8- 
track is considered a poor second 
choice to the cassette — but things 
may change due to u new invention, 
the reversible 8-track cartridge. 

Until now you could not rewind an 
8- track cartridge. To hear a song 
again meant listening to some other 
tracks you might not want to hear. 
No wonder the instantly reversible 
cassette took over the field! 

KRS Magnetics has redesigned 
the 8-track cartridge to be rewind- 
able, Take it out of your H-traek deck 
and you see a white, indented button 
on top. Twirl the button to rewind 
the tape. Right now 1 it requires mus- 
cle power, but the hope is that new 
K-track decks will be designed to 
automatically reverse at the push 
of a button using this system, 

KRS Magnetics (1 First St M Los 
Altos, Calif, 94022) ohviously hopes 
this will be the future of the 8- 
track— the future of which has 
looked pretty bleak recently. 

Think thin! 

An electronic device such as a calcu- 
lator or a watch requires u pow r er 
supply— a battery. Batteries are 
often the largest part of some of the 
new, miniaturised units. Now, bat- 
teries are thinner than ever, 

Panasonic recently announced an 
ultrathin "paper” battery that can 
be manufactured in just about any 
al most-two-dimensional shape. 

We think that once design engi- 



LEFT 




How to use VU meters 

If you have a cassette deck hooked up lo your 
hi-fi, it's a good bel the deck has Iwo VU meters 
righ! on the front to help you record. However, 
many people who think they know how to use 
the meters are not getting the best results! 

VU (or volume unit) meters are marked ofl in 
decibels. A decibel is a handy way of measur- 
ing ratios of sound. If a sound increases by 3 
decibels, it doubles in volume, a 6- decibel in- 
crease will quadruple the sound; IS decibels 
increases the level 16 times, and the progres- 
sion continues 

You will note that most VU meters are 
marked with red at IPs high point ol the scale. 
Sura enough, (hat's the distortion point. 



neers get bold of these (and perhaps 
similar butteries from other compa- 
nies if they become available), there 
will be a whole new level of minia- 
turization of consumer electronics. 

From breadboard to PC board 

Our project G«nrd Four Battery 
Vlicfr Pi\r« Charge Checker { page 84, 
May ’79) was many people’s intro to 
the world of plastic-breadboard de- 
sign. A plastic breadboard, as used 
in Charge Checker, lets you build 
without soldering. One drawback— 
it is less durable than a printed-cir- 
cuit (PC) board and not as easily re- 
produced. 

Continental Specialties has met 
the challenge with their new, three- 
part system. First is a paper pad, the 
sheets of which are printed to look 
like plastic breadboards. This lets 
you design without actually having 
the parts in front of you. Then comes 
the plastic breadboard we already 
know, so you cun plug in the parts 
and see if the project really works. 
The third stage is u copper-clad PC 
board; the copper reproduces the 
hole pattern of the plastic board. 
Solder* and you have a permanent 
project. 

You can get more info on the sys- 
tem from Continental Specialties, 70 
Fulton Terrace, New Haven, Conn, 
06609 , 

Take that* Klingonj 

We said that a Star Trek game for 
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Many people "ride herd 1 ' on the gain con- 
trols, keeping the needle oetow this point. 
Thai's the wrong way to do ill 

Listen once all The way through ihe selection 
you want to record, Find— for each channel — 
where the loudesl continuous sound is. A cym- 
bal clash doesn't count, but a long lortissimo 
doss. 

Adjust ihe gain so that, at lhai point, the nee- 
dle hangs just bo low the red, Sure, transients 
will send it above the red line, but only mo- 
mentarily. 

Set it and foirgsi it? No, you should monitor 
the recording to make certain everything goes 
well, but you should noi have lo spend your 
time tweakmg the gam conirbi. 



home computers struck us as on# of 
the best in our Gomes on Computers 
(page 69, Aug, ’79). Since then, we 
have been inundated with various 
programs. 

Two really impressed ua: Time 
Trek from Personal Software (592 
Weddell Dr,, Sunnyvale, Calif. 
9408G) and Super Star Trek from 
Program ma International (3400 Wil- 
shire Blvd., Los Angeles, Calif, 
90010). 

Time Trek is a real-time game for 
the Pet and TRS-8G home comput- 
ers. The bad guys, called Klingons* 
don’t wait for you to make your 
movu if you dither — they just swoop 
right down on you! It can be very 
nerve-racking. 

Super Star Trek is leas a thinking 
game and more re flex -oriented. It 
uses the Apple II computer to 
produce realistic enemy ships. In 
fact, the graphics are excellent. 

After all the practice I've had. I 
feel like enlisting in Starfleett W* 





\ 


BY 




NEIL 




SHAPIRO 1 









26 POPULAR MECHANICS 




NEW TECHNOLOGY 



Cordless 

wonder 



For $89.95 the Mura cordless telephone 
sounds like a bargain. But wait until 
you hear about its many disadvantages. 




The Mura cordless telephone represents a 
major breakthrough m telephone technology. 



It’s about time. For years you've seen ads 
for cordless telephones selling for between 
three end four hundred dollars 

Now through some very clever planning and 
a sprinkle of new technology, Mura Corpora- 
tion has come up with a cordless telephone 
that sells for 509.95. However, it has major 
disadvantages thai could to la My discourage 
you from buying the system but more on (hat 
later, 

ONLY IN AMERICA 

The Mura weighs only 12 ounces and 
measures IW'x 0Wx 8W. The system in- 
cludes a base unit that plugs into your tele- 
phone jack. You carry your cordless- telephone 
wrlh you and when yOur phone nhqs, you press 
a button and answer And you can talk to any- 
one as long as- you remain wiihin 400 feet of 
the base unii. 

Bui wait. We mentioned that ihe phone had 
major disadvantages, And n does Bui tirsl, 
lei's outline some of its major advantages 
Convenience You don't need an extension 
telephone. With the Pocket Phone you have 
an extension phone that you can take with 
you-rn the bath, in the den, In (he garden, or to 
your neighbors. 

intercom You can use (he base unit to page 
the person holding (he cordless telephone For 
example, if you're in your office and someone 
outside has the unit, you can press a buiton on 
Ihe base unit and buzz the portable phone 
just like on an intercom. Simply by talking on 
(he phone plugged into your base unii, you can 
talk with someone on ihe remoter phone. U s 
ideal for home or faclory use 
Price The cost of the Mura remole leiephone 
is only $89.95. Compare this price not on(y 
with the cost ol other 5300 remote telephones 
but with conventional phones as well, and you 
can appreciate whai a major breakthrough the 
Mura system repress nis. But there's more 

You can plug any conventional phono into 
the base unit and carry on a three-way conver- 
sation. You can answer a call at the base unit 
andi signal the remote unit to pick up Ehe line. 
You can cut oul Ihe remote phone Irom the 
base unii if you want to keep a conversation 
private, 

TALK OF VALUE 

You can cany ihe cordless telephone with 
you with iis antenna collapsed and the battery 
On standby. When a call beeps your unit, you 
simply extend Ihe antenna, lurn the power on. 
and start to lair, 

The unii is FCC approved for connection 
directly inlo your leiephone line. II you don't 



have a four-pronged jack or a modular con- 
nector, simply call your leiephone company. 
They'll promptly install a rack for you and the 
cos! will be around Si 5 or less depending on 
yourlocalion, 

NOW THE CATCH 

We mentioned that there was a catch - a few 
major disadvantages that you, as the con- 
sumer, should know about before you con- 
aider purchasing this product. Here they are: 
Forget About Dialing The new Mura Pockel 
Phone can't dial out. II only receives calls, To 
many people, this doesn't matter because 
90% of remole phones are used to receive 
calls and nol to place them. By eliminating Ihe 
dial, Mura has cleverly saved consumers 
hundreds of dollars, 

Forget About Steel Walls The Mura unit 
won 'I penetrate them, This means that if you 
want to use your phone In a faclory with metal 
walls, your unit won't work. But lor mpsi facto- 
ries and practically all homes, the unii ts ideal, 
Forget About Snooping The unii has only a 
400 loot range. At first this might seem awfully 
short, but nobody can snoop in on your con- 
versations if that person is beyond this range, 
and 400 feel is more than enough for most 
applications. Most cordless telephones 
operate In the 27 megahertz range-tee same 
frequency area used for ciiizen bend radios. 




The base unit tor the Mura can also be used as 
a personal paging system or intercom. 

The Mura uses the 49 megahertz range. This 
frequency has clearer reception with practi- 
cally no interference 

The above are the disadvantages. For 90% 
of you, they don't mean a thing. For those 10% 
Of you who need a dial, we would recommend 
ihe more expensive cordless telephones. 

But for those of you who will accept its 
disadvantages, you'll he in store for the great- 
est idea in telephone convenience since the 



Cordless telephone was first introduced. In 
fact, rather than install an extension phone, 
why not consider the Mura instead? 

TRY IT FIRST 

Wo suggest you Iry the Mura Cordless 
telephone system in your own home, office or 
factory Use It lor 30 days. Take ihe phone Id 
your next door neighbor's house or with you to 
the bathroom while you lake a shower or bath. 
Take il wilh you on your patio or balcony, or 
bring il in your garden as you work. Use it in 
your factory as an Intercom or in your office as 
a remote telephone 

After you've given it a thorough test, (hen 
decide if you want lo keep it. If not. no problem. 
Simply return your System lor a prompt and 
courteous refund including your $3.50 post- 
age and handling. You can't lose 

HERE'S THE WAY 

To order your unit for a 30-day lest, sim ply 
send your check for $89.95 plus 53.50’ post- 
age and handling to JSSA Group. Inc., One 
J3&A Piaza, Northbrook, Illinois 60082 
(Illinois residents please add 5% sales tax.) 
Credit card buyers, call our toll-free number 
below. We'll send your base unit, cordless 
telephone, rechargeable batteries, reebarger, 
complete instruclions. our 90-day limited 
warranty, end the address cl the closes! Mura 
Service Center or service-by-mail station, 

Your umt is backed by Mura Corporation, a 
17-year old company famous for their micro- 
phones. head&flte. and other audio produels. 
JS&A is America's largest single source of 
space-age products further assurance teal 
your modes! investment is well-protected. 

Very often when a product's disadvantages 
aren't made clear to the consumer, that prod- 
uct ends up being a disappoint men! . By ex- 
plaining the major disadvantages oi the Mura 
cordless telephone, not only are ws avoiding a 
possible disappointment, we're proving |uai 
how great a product il really is. Order a Mura 
Cordless telephone at no obligation lad ay 




PRODUCTS 
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Dept. PM One J S&A Plaza 
Northbrook, 111. 60062 (312) 564-700 0 

Call TOLL-FREE 000 323-6400 

In Illinois Call (312) 5&4-7000 

©JS& A Group, Inc., 1979 
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NON-ELECTRIC 

THERM ALUM H EAT SHEET 



RADIATES BODY HEAT I AiE i 
TO KEEP YOU WARM! 






HEAT 



SHEET 



NO EXPENSIVE ELECTRICITY *NO COSTLY FUEL 
NO BATTERIES * NO WI RES * NO POWER COSTS 



NOW' — a miracle of technological development in 
AEROSPACE INSULATION to protect astronauts from the 
incredible cold of outer space — THERMALUM HEAT SHEETS — 
defy bitter, all-winter, nighttime cold let you sleep luxuriously 
in a cozy, toasty-warm bed as if you had used an electric blanket! 

Practically weightless — actually lighter than your regular bed 
linens which fit over it — the THERMALUM HEAT SHEET is made 
from a soft, thermal/aluminum-like fabric that blocks out the 
cold. YET, INSTANTLY ALLOWS THE NORMAL 9B.6* BODY 
TEMPERATURE TO REFLECT AND RADIATE ITS OWN 
WARMTH RIGHT BACK TO YOU! No need for heavy blankets or 
comforters — a lightweight cover will do. 

THERMALUM HEAT SHEETS are stain resistant and can also 
be used as a mattress pad. Make sureevery size bed in your house 
has one, Try the THERMALUM SHEET and stay warm every night 
while your thermostat is turned down Prove it without risk, if 
you Ye not warmly pleased, return it within 14 days for your 
purchase price refund (less postage & handling, of course). 
THERMALUM HEAT SHEETS make wonderful house-warming 
gifts, too. Special savings on extras. Order today and take 
advantage of our FABULOUS PRICE BREAK! 

* Irw* h*vh. 1^ . fcrtpni UP*, tip" mti. Hi itWi 



HAIL THIS NO-RISK COUPON TODAY - “ — 

ENCORE HOUSE, D*pl. THB-4S 

Robed* Lam. GP*m HMtf. N,Y, 11545 ' 

Vf $! 1 want 1c take advantage of yduf lAbulOuS I 
PRICE BREAK Pl#*s* RUSH me IHe Incredible apace- | 
age THERMALUM HEAT SHEET(i| Ordered belQvi 

fm If) quantity daefreV; ! 

□ r^nOl Twin-St*ft only S^^NCW only 5?9S ■ 

2 for SH95 I 

□ . _rin20| Queen-Size Cm ly !&**; NOW only W 95. 

2 tor 516 95 I 

□ (JiiaO* King-Size only JlbN^OVV only 

2 lar S20 95 | 

Tola i number sheets ordered i 

Please add S ' POSHW £ handhng igf one sheet . 
Si SO for two S3 ter lour 1 

I understand i hat il I m nni lully satisfied with my I 
order ( may reiLirn ■( w«tKin 14 <3*yS (Qr t Complete ! 
rerund «1 my Durnha'-e puce iie*s postage £ handling I 
of course) | 

AmoLini enclosed S | NY residents ul case 1 

add sales 1am NcCOD s please | 

CHARGE 1TI □ VISA E*b * 

□ Ma fiii>r Charge Date . 
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CAPSULE REPORTS ON NEW AUTO PRODUCTS 



Traveling tool case 




This fool cau la a good traveler. 



A few weeks ago, the thermostat 
froze shut on the family Dodge, 
Lacking 1 a screwdriver and 9/16-in. 
socket, I waited four hours in the 
mountains for a Triple A rescue. 

Never again. Next day I bought 
a Granny tool case and have stocked 
it with a few simple hand tools. The 
case, made of tough vinyl by H&L 
Products, cost £3.99. It keeps my 
tools from rattling and makes them 
easy to store in the tire compart- 
ment. I figure it T s good insurance. 

The Granny tool case, Model 211, 
as available at most auto stores. Or 
you can order one directly from H&L 
Products Inc.* Box H45, National 
City, Calif. 920m — MM. 

Lube sticker 

If you service your own cars, as I 
do, you probably miss a regulation 
lube sticker to record your mileage. 
T used to write the service intervals 
down in a glovebox log book. But 
that proved awkward to check. 

Recently I noticed that Hollywood 
Accessories puts out a set of 10 
stickem for 79 

cents. 1 keep my 
mileage in pencil, 
and use each stick- 
er several times. 

And since the stick- 
ers are on the door, 
they're a lot easier 
to check than my 
log book. 

Most auto stores 
carry them. Hol- 
lywood Accesso- 
ries,, Compton, 

Calif, — MJL* 



Fuel-economy monitor 

If you’re not quite sure how to be- 
come an economy driving champ, 
the Mileage Maker 400 might be j ust 
the ticket. 

It consists of two basic parts: a 
vacuum gauge, that you mount un- 
der the hood, and a four-lamp dis- 
play, that fits atop your instrument 
panel. Switches located inside the 
vacuum gauge light up the monitor. 

The display constantly informs 
you as to what sort of fuel mileage 
you're getting— whether good or 
bad. 

The Mileage Maker 400's vacuum 
gauge can also tell you a lot about 
the condition of your engine. 




Dash-top display glvat economy readout. 




Vacuum gauge component of the Mileage 
Maker 400 Install a In your engine compart- 
ment. Wires run. to daaMop display. 



Installation took me about 20 
minutes. I used no special tools, 
and since my car has hidden wipers, 
1 didn't even need to run wires 
through the firewall. 

The price is $49.95 at accessory 
stores or, if you wish, order directly 
from Stromberg-Hydramite Corp., 
£626 West Addison St*, Chicago, 111* 
60018 ,— MJU 

Locking gas cap 

The other morning, I found I'd been 
siphoned. The tank on the family 
wagon was bone dry. It had been 
brimful of precious fuel the evening 

before. 

Distasteful as it was, I ran right 
out and bought a locking gas cap. 




Good lube reminder. 




- -.N*L, r m 

GAS TANK 



FOR E M lli. 5 ion 

etiMTflOL 



Guard your gaa with ■ locking tank cap. 



As 1 did so, 1 realized I'd waited one 
tank too Long. 

Thus, I reluctantly suggest that 
you might consider such a purchase 
before your gasoline disappears 
down someone’s siphoning hose. 

The cap I bought is a Seal Tite, 
made by the Allen Croup Inc. of 
California. It has a rubber seal and 
is just pressed into place (no twist- 
ing). I paid $7.95, but prices vary; 
Locking caps are available at all 
automotive stores.— M.L. 



Car cancer cure 

The old saw, "You can't stop rust 
once it starts/' no longer holds. 

Corroaeal — & paint-like liquid — 
converts rust to magnetite and 
forms a thermoplastic seal to keep 
the cancerous metal from further 
rusting. 

What's nice 
about Corroaeal 
is that it can also 
be used as a paint 
primer. You whre- 
brush off the loose 
rust, apply (Tor- 
res e a 1 as you 
would a normal 
primer, and then 
paint right over 
it, Corroseal algo 
prevents the oxi- 
dation of other 
metals. 

Corrosesl 




Paint out rutt 



cornea in eight-ounce plastic bottles 
and costa £4.95, plus $1.50 for ship- 
ping and handling. It may be or- 
dered front Applied Coatings Tech- 
nology Inc., 1735 Austin Ave. f Los 
Altos, Calif. 94022,— MX. 
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HOW TO CHECK AND REPLACE 

CASKETS AND SEALS 



t 



a rubber or rawhide mallet to gently 
tap out the old seal and inner wheel 
bearing. 

After servicing hearings and the 
wheel* install a new seal. Don't re- 
use the old seal. It usually is dam- 
aged when being removed. 

A damaged seal causes loss of 
grease* which deprives bearings of 
lubricant. Grease can run onto 
brake linings, causing brakes to 
grab, which may in turn cause loss 
of control in a panic stop, A damaged 
seal also lets dirt and water reach 
and ruin bearings. 

Get the correct seal for the wheel. 
The part number, embossed on the 
old seal, may be discernible. It can 
be used to order the new seal. If the 
part number is obliterated, tell the 
parts dealer the make and model of 
your car. As a precaution, take the 
old seal with you for matching. 

Wheel- seal care may require special seel- 
ing tool (below}. Gently tap toot until seel is 
fully seated- Before Insulting, lightly coat 
the seal surfaces with grease. 




by Mort Schultz 

N ot everyone is equipped to re- 
place a head gasket. But a 
head gasket is only one of many gas- 
kets and oil and grease seals in a 
car. 

The gaskets and seals you will get 
involved with most often include the 
carburetor air-cleaner gasket, car- 
buretor-mounting gasket, manifold 
gaskets, water- pump gasket, ex- 
hauat-pipe flange gasket, rocker- 
arm (valve) cover gaskets, thermo- 
stat-housing gasket, fuel-pump 
mounting gasket, oil-pan gasket, oib 
filter gasket, automatic-transmis- 
sion pan gasket, and front- or rear- 
wheel seals {from t-wh eel seals if ear 
has rear differential and rear-wheel 
seals if car has front transaxk). 

A gasket is a thin sheet of com- 
pressible, fibrous material which 
makes a seal between two metal sur- 
faces to prevent fluid and/or pres- 
sure leaks. 

The main job of oil and grease 
seals is different. In practically ev- 
ery instance, it is to protect bearings 
by preventing loss of lubricant and 
contamination of the bearing by dirt 
and water. 

In addition to front and rear 
wheels, seals are found at the front 
and rear of the crankshaft, in the 
transmission, at the differential pin- 
ion and in the steering system. You 
will come in contact with gaskets 
more often than with seals. Howev- 
er, the one seal you encounter in do- 
ing maintenance, the wheel seat, is 
extremely important, since it has a 
bearing on safety. 

Working on front-wheel seals 

According to OR Industries, a 
leading manufacturer of oil and 
grease seals, safety requires greas- 
ing front-wheel hearings (rear bear- 
ings in the ease of a front transaxle) 
and installing new seals every 
10,000 miles. This interval provides 
an ideal time for brake inspection. 

After removing the outer wheel 
bearing, lay the wheel (drum brake) 
or rotor (disc brake) on the floor. Use 
a drift pin or piece of broomstick and 



After placing the inner wheel 
bearing back in the huh, lightly coat 
the sealing lip and outer edges of the 
new seal with wh eel -bearing grease. 
I f you have a wheel-seal installation 
tool, slip the seal on the tool so that 
the sealing lip laces the bearing. The 
side of the seal with the larger open- 
ing should be over the tool. 

Hold the tool firmly in a straight 
line and place the seal over the 
wheel hub. Tap the tool gently until 
the seal seats. A change in sound as 
the mallet strikes the tool lets you 
know when the seal was ''bot- 



tomed." Don't pound on the tool. 
You will distort the seal. 

To avoid damaging the seal, it's 
best to use an installation took If 
you don't have one. use a block of 
hardwood that is large enough to 
cover the seal. Hand-place the seal 
over the bearing. Make sure it’s 
straight. Lay the wood block over 
the seal and gently tap in place. 

Gasket gossip 

How can you tell when u gasket is 
shot? That depends on the gasket. 

(BeaaeJUfti id page 32 ) 
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ThermostaMvousing gasket must be re- 
placed every time you change thermo- 
stat*. When scraping off old gasket mate- 
rial, block off cooling- system passage 
with 9 clean rag to keep out particles,. 



High-temperature, liquid sealer can 
be used on some car* In place of old, 
cork gaskets. Check service manual 
lor where it can be used. 



Bel ore replacing carburetor, make sure 
its mounting surface Is free ol old gasket 
material and spotlessly clean. 



Cylinder- head gasket 
of your engine must 
be handled carefully 
to avoid damaging it. 
After gasket installa- 
tion, tighten cylinder* 
head bolts following 
proper sequence («■* 

i he specifications of 
the manufacturer). 



CYLINDER-HEAD GASKET 



GASKET 



CARBURETOR 

MOUNTING 

SURFACE 
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SATURDAY MECHANIC: HOW TO CHECK AND REPLACE GASKETS AND SEALS 

(CgntinuwJ Item page 30) 



With a water pump t for example, 
coolant will leak past a bad gasket. A 
consistently low coolant level tips 
you off even if you overlook wet 
spots beneath the car. With an oik 
pan or oil-filter gasket, you will be 
aware of oil puddles on the floor be- 
neath the engine or notice the need 
to add oil frequently. 

Different gaskets require differ- 
ent installation procedures. Howev- 
er, some procedures apply to most 
gaskets, as follows: 

■ Be sure you have thoroughly 
clean mating surface s, According to 
Daniel E, Zernik, chief product engi- 
neer of Fel-Pro Inc., a manufacturer 
of gaskets. “No operation is more im- 
portant in gasketing than thorough 
cleaning. Even the best gasket will 
have trouble sealing a dirty installa- 
tion, 1 ' Use a putty knife to scrape 
away old gasket material, dirt, car- 
bon and rust, 

■ Don't re-use an old gasket even if 
it isn’t destroyed during disassem- 
bly, Compressibility and resiliency 
are not the same, A cork gasket can 
he compressed up to 50 percent of its 
thickness, but it doesn’t have suffi- 
cient resiliency to retu rn to its orig- 
inal thickness. Re-using the com- 
pressed gasket may well result in 
leakage. 

■ Depending on the area, inspect 
mating surfaces for irregularities 
and warping. Lay a fiat straight- 
edge lengthwise and then crosswise 
across the surface. If the straight- 
edge doesn't lie flat* the surface is 
distorted, Replace the part or, if 
practical, have it machined. 

Incidentally, if you ever need a 
cylinder head(s) or block of a V-type 
engine machined, the intake mani- 
fold may also have to be machined- 
The heads will be positioned inward 
and downward in relation to where 
they were before machining, caus- 
ing misalignment between the 
heads and manifold, 

■ Re sure to get the right gasket. 
The wrong one won't fit. Re aware t 
too, that many gaskets have a right 
and wrong side, and they have to be 
installed right-side up. Gaskets are 
often marked with some designa- 
tion, such as "this side up’ r to guide 
you, 

B You may have a choice of gasket 
materials. For instance, oil-pan gas- 
kets are made of cork, a combination 
of vegetable fiber and cork, or a syn- 
thetic-rubber compound. Cork is 
highly compressible, but must be 
handled carefully because it is easi- 
ly torn, 

A gasket that is made of vegetable 
fiber and cork is also highly com- 
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presaible, can withstand rougher 
handling than cork and is less sub- 
ject to shrinking. Gaskets made of 
synthetic-rubber compounds, the 
latest innovation, are tough, they 
won't shrink, they are compressible 
and they are not affected by oils and 
greases. 

■ Be careful how you tighten an as- 
sembly following the installation of 
a new gasket. First, install all bolts 
finger-tight. Then, following the 
bolt-tightening sequence recom- 
mended by the car manufacturer (if 
there is one), use a torque wrench to 
tighten to manufacturer specifica- 
tion. (Consult the service manual.) 
Do not apply full pressure at once. 
Instead, first tighten each bolt part 
way. Then, repeat the process until 
recommended torque value is 
reached to assure even compression 
of the gasket, 

■ After completing installation, 
run the engine for a few minutes. 
Check around the sealing surface 
for leaks, Tf there is a leak, snug up 
bolts. If this fails, disassemble and 
check for dirt, an irregular surface 
or gasket damage, 

■ In the case of head gasket*, the 
head(s) should be retightened after 
the car is driven 300 to 500 miles. 
Heat expansion and contraction 
sometimes alter torque. 

Oil -filter gasket 

After cleaning the oil-filter seat 
on the engine, apply a light coating 
of engine oil to the gasket of the new 
filter and to the seating surface on 
the engine. Start the filter on to its 
seat, being careful not to cross or 
strip threads. 

Hand-tigbten, the filter until the 
gasket touches the seating surface. 
Now, hand-tighten another one-half 
to three-quarter turn. This is suffi- 
cient to compress the gasket and 
form a secure seat. Do not tighten 
an oil filter with a wrench. After fill- 
ing the crankcase with oil, start the 
engine and check for leaks around 
the filter. 

Thermostat gasket 

Before cleaning the old gasket and 
sealer from the thermostat gasket 
seat, stuff a clean rag into the hole 
in which the thermostat goes. This is 
done to prevent debris from falling 
in the engine. 

Install the thermostat and coat 
both sides of the new gasket with 
gasket sealer. Put the gasket in 
place, carefully lay the thermostat 
housing into position and tighten 
the bolts finger-tight. Using a 
wrench, secure the bolts. Start the 



engine and check around the hous- 
ing for a coolant leak. 

Fuel -pump gasket 

After cleaning the fuel-pump 
mounting pad at the engine block or 
timing-gear cover, apply an oil-re- 
sistant sealer to both sides of the 
new gasket. Place the gasket on the 
fuel-pump flange and carefully posi- 
tion the pump against the mounting 
pad. 

Holding the pump tightly to the 
pad, install mounting bolts. Tighten 
bolts alternately until they are 
torque d to specification. 

Oil-pan gasket 

I fan oil pan has been sealed with a 
cork gasket, the gasket may, in time, 
deteriorate and allow oil to leak. Af- 
ter draining oil, remove the pan and 
dean the pan flange and engine. 

Apply a drop of silicone- rubber, 
adhesive gasket sealer to each cor- 
ner of the gasket. The sealer holds 
the gasket in place during the instal- 
lation. Place the gasket on the oil- 
pan flange. 

Put the pan back In position, hand- 
tighten bolts, and then tighten them 
to specification* You could easily dis- 
tort the oil pan if the tightening pro- 
cedure is not done carefully, Torque 
bolts in steps evenly around the pan 
to avoid warping the pan. 

Some late-model cars use a chemi- 
cal rather than a material gasket. 
These are silicones, called RTV seal- 
ants, applied to the oil-pan flange. 
The pan is bolted in place while the 
chemical gasket is wet. 

In using an RTV sealant, apply & 
fye-ineh-wide bead evenly around 
the oil-pan flange, inboard of the 
bolt boles. Don't allow the liquid to 
block the holes, and don’t leave a 
gap in the flow, since the seal will 
not be complete. 

Rocker arm (valve) cover 

After cleaning the surfaces, apply 
a thin coat of gasket adhesive to the 
valve-cover flange. The purpose of 
the adhesive is to keep the gasket in 
place — not to help seal the area. Do 
not apply adhesive to the gasket. 

Lay the gasket on the valve-cover 
flange and allow adhesive to dry. 
You can tell when it is dry by apply- 
ing light finger pressure to the gas- 
ket. If the gasket slides away from 
the flange, the adhesive is not dry. 
Premature installation of the valve 
cover on the engine will destroy the 
fit and cause leakage. 

Tighten the cover to manufactur- 
er specification. Do not overtighten. 
You will distort the cover. Hi 



CRAFTSMAN KMN. 
TABLE SAW OUTFIT 

$100 OFF 




FULL OME-yCAR WARRANTY 

If within 1 year from date of 
purchase this Craftsman* 
table saw fails due to defect 
in material cr workmanship, 
contact Sears and Sears will 
repair it free of Charge. 



m ON SALE NOV. tt-24 

\ * Big 24 -in. rip capacity, 

A # Pre-lubricated 1-HP 

\ induction run motor that 
\ develops 2-HP. 

A * On and off switch with 
1 removable key, 

^ ■ Formed steel leg set, 

* Tough cast iron table 

* Two 1 0-in. x 27-in. extensions, 

* Miter gauge and self -aligning 
rip fence, 

* Chisel tooth saw blade, 

* See-through blade guard. 

* Exclusive Exact-I-Cut Indicator , 
fines up cut ahead of blade, 



Avai lable in most: Sears retail 
stores Prices and daces may 
vary in Alaska and Hawaii. 



WHERE AMERICA SHOPS 
FOR VALUE. 



© Sears.. floeDuc* and Go 1 979 
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Keep your 
cassette recorder 
sounding new 



It's not hard to repair — and maintain— 
your cassette tape recorders. A few simple 
tools, a bit of knowledge and ambition 
can save the costs of professional repair! 



by Homer L. Davidson 



I n mo Pt tape players, cleanup anti 
lubrication solve many repair 
problems. If your cassette: player is 
located in a portable unit or 111 a 
large compact tape deck, you can 
prevent future repair problems by 
lifting simple maintenance rt>u- 
tines. 

Just a good cleanup 

When the cassette player is used 
extensively, the tape head, pressure 
roller and tape guides should be 
cleaned every month. If played only 
periodically, be sure and clean them 
at least once a year. You may be sur- 
p riAed to see how much reddish tape- 
oxide dust collects, in a very short 
time. 

To prevent tape-oxide buildup 
clean off the tape, contacting sur- 
faces, record/play (R/P) head, erase 
head, capstan and pinch roller with 
a piece of soft cloth soaked tn wood 
alcohol. You can use a cotton swab 
to apply the alcohol to the various 
surfaces. 

When tape oxide is packed cm the 
tape head and alcohol cleaning 
doesn’t remove it, use a pencil eras- 
er or wooden dowel to clean it off. Do 
not use a screwdriver nr knife blade 



Keeping all your cassettes playing like new means good maintenance and savvy 
repair. We show you some Hl professional” tricks of the repair trade. 



GREASE AU 
SLIDE AREAS 



□ RIVE PULLEY 

41 J 






Better to use too little oil than loo much when yog lubricate the drive pulley, cap- 
stan, spindle, pinch roller and your cassette recorder * motor bearings. 



Use a cotton swab to apply cleansing alco* 
hoi to tape head, guides and roller. 

or you may scratch the head surface. 
After removing the packed oxide, 
clean with alcohol and cloth, 

Toprereuf tape-oxide buildup you 
may want to use a cassette tape 
cleaner. Place the cleaning cassette 
into the player and turn the unit to 
play position. Only a few seconds are 
needed to keep that excess oxide off 
the working components. 

Some areas to lubricate 

Although most cassette tape play- 
ers seldom require lubrication, slow 
or erratic speed may be caused by a 
dry bearing. When a squeaky or rat- 
tling noise is heard with the player 
operating, lubrication might be 
needed. However, very tittle is better 

i PX-^s.f> tym r<j page 37 j 
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HERE COMES SKILS 
BOAR GUN! 




SPECIAL INTRODUCTORY POWER-PAK OFFERS 

For a limrlad time, you'll gel a price} for just $5.00, plus a full 

seco nd Power Pa k ( $29 .93 yea t 's I ree se ry i ee, Offer e*pt res 

manufacturers suggested retail Dec, 31 , 1 979. 



Powered for the profes- 
sional! Made tough, forthe 
pro who uses a drill more than 
any other tool. Made powerful, 
to work long, hard hours every day 
—and recharge in just one hour. 
Made with features like variable 
speed and reverse, for driving 
and removing screws and tough 
drilling jobs. 

Skil’s Boar Gun Model 2016 drill/ 
screwdriver has Dual-Torque: two powerful 
gear ranges that maximize power at the chuck. 
“High" delivers 0 to 750 rpm for high speed drifting; 

“Low 1 f provides 0 to 250 rpm at high torque, for tough drilling 
and driving applications. 

Soar Gun d rill/sc rewdri ver recharges in just one hour, 
thanks to Skils remarkably efficient Power Paks. With a pair, 
you'lf be able to rotate ’em and drill all day— with no delay. 

Plus, each Power Pak can be recharged up to 1,000 times before 
you replace thei r long-life batteries I 

See Skihs 3/8th-inch BoarGun Model 201 6 drill /sc rewdri ver 
with Dual-Torque (mfgs. sugg. retail: $99.95), and models 2008 
and 2012, with single torque ranges (mfgs. sugg. retail: S89.95), 
at your participating Skil dealer. All models include one Power 
Pak and charging unit. Now you can do it with Skil— and save. 
With the tool it took Skil to build: BoarGun Cordless drill and 
screwdriver! 



Do it with SML* 



This exclusive new fast-chargin’ cordless drill 
and screwdriver comes loaded with power 
and features to blast through big jabs. 



Power to drill hundred* Drills in metal. E ven drills In 

of halts in hardwood, Vsrisbls speed for tough masonry, 

Variable speed And raven*. Lough icrawddvlng. 



Portable refrigeration 
price breakthrough ! 

Now only $134? 

Solid State Refrigeration makes portable 
coolers as obsolete as grandma’s 
kitchen ice box . 




The kindest thing you can say about ice 
boxes is they Ye better than nothing 

They fall down on the job in hot 
weather They look more like swimming 
pools than rufrige caters when the toe 
melts. And, every other day, you have to 
dig into your pocket to buy more ice (If 
you can find It) 

Koplat ton's 12 volt portable refrigera- 
tors work on therm pa lecEncs. not ice. And 
maintain normal refrigeration tempera- 
lures. 

So taking Ihe Koolatron on your trip is 
tike taking a small version of your home 
refrigerator. Everything - and everybody 
- stays cool. 

USES AEROSPACE 
REFRIGERATION MODULES 

The Koolatron portable cools your food 
e lectron icalfy with solid state the rm oe lectnc 
refrigeration modules These same powerful 
modules are used by military and aerospace 
scientists to cool cnlica!components*n rock 
ets and sale Hites. They use thermoelectric 
cooling because of its absolute fedabfttiy. 
nfijenstfivity ro morion or level small size & 
weight and minimal battery dram 

WHY IS THE KOOLATRON PORTABLE 
SO MUCH BETTER THAN AN ICE CHEST? 

An toe chest maintains an air temperature 
of 50- 60 deg F Meat and milk spoil rapidly 
at temperatures above 50 deg F which Is 
why the lop of your meat will go bad even 
when it is sitting on ice Koolatron portables 
maintain normal home refrigeration temper- 
atures of 40-45 deg F even in 95 deg. F 
weather 




Two of Pieae mwiarurii'frd thermae le cine motf- 
utes replace a-Jf (he bulky -compte* prpjng cflrls 
ppmpres sots end motors Jn eornrfyifronal portable 
fehtgeralors Trie modules pump heal tram your 
food ioro effioMt near smfis where v is cfjsaipared 
by a quiel fan They operate on a principal CPUPd 
me P&ltrer £htc j' -pjssmEf electffdty Uirough (be 

juncfrfin rtf d/ssi. n nis. r rneraJS caust-i he J1 10 fltiw 
away from rhe junction- 

BOATING, FISHING. CAMPING, HUNTING 

Fils into virtually any boat, van or camper 
Carry it on the hack seat during car trips. Ideal 
for hshmg and hunting - bring your caich 
back home fresh (a few loads of fish fillets 
could pay for your portae lei- Use it for gro- 
cery shopping, medicines, carrying film, 
salesmen's samples. Take it to the dnve-in. 
movies, auto races and other sporting 
events With an inexpensive battery charger 



you can use your Koolatron as- a 
bar fridge all winter and a patio 
fridge in the summer Run it in 
your molei room ai night and eh- 
joy a midnight snack whenever 
you feel like it We have customers 
using our portables on construction 
Sites, m wprkboals laboratories and even 
in locker rooms fora "cold one" after 
the game 

THE ULTIMATE 
PORTABLE REFRIGERATOR 
It weighs less than moat coolers with a 
block Qt Ice but holds over 40 lbs. of food 
or 48 pop cans in its large 36 qt. capacity. 
Plug It In a lighter socket In your car. boat 
or van or operate It from a 12 volt battery 
charger plugged into 110 volts. Cold con- 
tents will etay cold overnight with unit off. 
Draw* a maximum of 4 amps., averages 
■bout 2 amps, at TO deg. F. with the ther- 
mostat on. Keeps your food cold and dry. 
Exterior dimension! are 2T Lxl6 WmIB H. 
Interior dimensions are 16 1 a 11-1/2 W 

xM 

BUILT-IN QUALITY AND DURABILITY 

The rugged "ASS" cese is filled with the best 
insulation available - rigid urethane foam it 
has a ‘"150 lb. tesi" handle and non-rusting 
polypropylene hinge and latches, with stain- 
less steel fasteners The exterior is harvest 
gold with a while inienof and has 4 non- slip 
rubber feet. Your portable comes wfth a 9ft 
detachable cord which plugs mlo your ciga- 
rette lighter It also has terminals for attaching 
wires direct ly Irom a battery or fuse panel 
The same terminals are used for your battery 
charger clips when operating from a charger 
A reverse polarity warning light & buzzer are 
included Because ol Koolatron's solid state 
construction your unit should never require 
any servicing unless physically damaged 11 
service is ever required, it is available through 
our service depots in Batavia. NY. or Barne. 
Qn|., Canada 

GUARANTEE. 21-DAY MONEY-BACK 
TRIAL PERIOD 

Your Koolatron comes with a written 
1 year guarantee plus 
complete instructions 
and helpful informa- 
tion about batteries 
and chargers If for 
any reason you are 
not totally satisfied, 
return it for a prompt 
refund in full. 

PAYS FOR ITSELF 

II you are regularly 
using ice. your Kool- 
atron portable will 
pay lor itself with Ihe 
money you save on 
ice, spoiled food. 
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DURING 
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or.ijr raids. Only 21 ' x 
m 10 ewt Monel ftA 
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restaurant bills and the gasoline used look- 
ing for ice. 

SPECIAL OFF SEASON DISCOUNT! 

The Koolatron Ft hee regularly been wil- 
ing at $159. ($170 Jn Canada.) By ordering 
□ff-aeaaon you can save a Hill $25 oft 
thaw price!. You wva! We keep our plant 
at an efficient operating level off-season I 1 
But you must order now . 

ADJUSTABLE THERMOSTAT OPTION 

For an additional $10.00 you can order 
the Koolatron portable with an adjustable 
thermostat in place of the standard! fixed 
temperature thermostat - order Model FI A. 

OPTIONAL 110 VOLT ADAPTER 
Thl! etniom-moctfl adaptor Jets you oper- 
ate anywhere on 110 volt power.. . home, 
cottage, motel, patio, pool . . . only $20.95, 
($34.95 in Canada.) 

Koolatron Industries Limited 

56 Harvester Ave.. Batavia, New York 14020 

Ideal Christmas Gift! 

Phone your order in called to 

705 - 737-0842 

Or use Ihis handy order coupon 

( Konlntraa industries limited | 

I 54 Hin*i<tr Air*.. Batavia Mw York 14030 
Cinuli 330 fiayvlew Drive Beni*. 

[ Ontario LXtMVft Oept 90S 

I Send me Kaalairon Fl ffl $134 M 
( j$i54 DO m Canadai + £7 00 each lor handl- 
I ina and delivery in USA or Canada iN.Y . On! 

ond Clue residents add sales lax.] 

1 I want mo-del FI A and have added $1000 

I I also warn the power adapter and nave 
added $29 95 ($34 95 in Canada, l 
I unite rsland that I may r&lum il undamaged 
I wilhie 21 days and gef a lull refund i J I am 
I nut satisfied I enclose my D check □ money 
I order lor S or please charge my LI Visa 
1 ! 1 Maslor Charge i American E* press 

I Aect NO 
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CASSETTE RECORDER 

(pyTtinuftJ 1 poqc 



than too much lubrication of the tape 
mechanism* 

A drop of oil, such as 3-ln-One or 
light oil may be applied to the drive 
pulley, capstan, spindle, pinch roller 
and motor bearing. Today, most mo- 
tor bearings are seated, ao don’t 
bother with it. Just apply a drop of 
oil on the end of a pencil point or the 
wooden end of a cleaning stick and 
then place it upon the bearing area, 
Do not lubricate drive surfaces. 
Wipe off any excess with alcohol and 
cloth. Make sure all drive surface ar- 
eas are dear of oil and tape oxide. 

Using a test tape 

A cassette test tape may be used 
to make azimuth and frequency ad- 
justments of the cassette tape play- 
er. You may also use it as a sound 
source in troubleshooting the 
amplifier section. 

The only tape head adjustment is 
for azimuth, or level, adjustment of 
the tape head. Generally, tape head 
azimuth adjustment is required 
only after replacement or disassem- 
bly of the KFhoad, The azimuth ad- 
justment screw is one side of the 
tape head mounting screw. You can 
spot it very easily, since a small 
spring la wrapped around it, Don’t 
adjust any other screw* around the 
tape or erase head. You may find, in 
some smaller units, all heads are in 
a fixed position. 

To properly make azimuth adjust- 
ments insert the test tape and con- 
nect a VTVM to the earphone jack. 
Use an 8- ohm dummy load resistor 
across the VTVM leads. Switch the 
player to play mode and adjust the 
azimuth screw for maximum read- 
ing on the VTVM. The frequency re- 
sponse of the cassette player may be 
cheeked by following the directions 
found with the test cassette, 

Checking the tape head 

The tape head may be checked 
with a known cassette recording or 
an ohm meter. But, before checking 
the tape head, clean off the excess 
oxide. 

Pass the blade of a screwdriver or 
pocket knife in front of the tape head 
with the volume wide open. If okay, 
you should hear a flutter sound in 
the speaker, If aloud sound is heard, 
the cassette may not be seating 
against the tape head. When all cas- 
settes will play except one, suspect a 
defective cassette! 

Tf no sound is heard, place tile 
screwdriver blade upon the un- 
grounded tead of the tape head, Gen- 
erally T you will notice a loud hum, 

(Ptoase iw t'i jo q j ge 28 ) 




Use a teat tape to make 
azimuth and frequency 
adjustments ol the play- 
er. You'll also need a 
VTVM to make the criti- 
cal! adjustments.. 



You cart check a lape 
head by passing a 
screwdriver blade In 
from of It end turning up 
volume. Text tells 
how to check the cables. 





A defective or dry pinch roller can cause 
slow or erratic speeds. 



Speed problems may 
also be caused by a 
stretched or broken mo- 
tor-drive belt, IT you re- 
place bell, first diagram 
how to put It backr 



One of the small, plastic 
switches will sometimes 
break off at the mount- 
ing terminals. H can usu- 
ally be repaired simply 
by epojiying it together. 
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"Yf;u can stop now with the luxury yacht , 
the his ami her Lear Jets ,. , 
or risk h ail and go for the CJrivas Regal ” 



Chiva* Rni.iJ * 12 Old UWIJiv iJl * BIlTkLJ Sn 1 *:, h Wln*k\ * Vi E'r. nf ral W'hw i*. Spirit G ■ N Y 



hut no sound may mean u broken ca- 
ble wire at the tape head. A monau- 
ral cassette player will have only 
one it P tape head, with two connec- 
tions in the tape head. The stereo ' 
cassette player will have Four lead 
connections going to the tape head. * 
The shielded lead of the tape head 
connects to ground or a grounded 
circuitry. You should hear a loud 
hum when the screwdriver blade 1 
touches the amplifier lead. ^ 

Okay, now we have a loud hum 
noise indicating the amplifier is 
good, but the tape head is defective. 
Let's do another test, using the ohm- 
meter. 

Unsolder the connecting lead 
from the tape head and connect the 
ohm meter across the tape-head ter- 
minals, A normal resistance reading 
may be found from. 100 to 800 ohms. 
Check both head terminals in a ste- 
reu tape head. When no reading is 
indicated, replace the tape head. 

The defective tape head may have 
a continuity reading and still 
produce poor frequency response* 
When this occurs you may have a 
weak or tinny sound, [t sounds as if 
the speaker is mounted inside a tin 
can, Check the tape head for exces- 
sive wear marks on the tape area's 
front surface. Replacement of the 
tape head is the only answer to poor 
frequency response. 

Slow and erratic speeds 

Perhaps the greatest problem 
found in cassette players is speed 
conditions. The speed is too slow- or 
erratic in play, rewind and fast for- 
ward modes. Most speed problems 
are caused by oil on the drive sur- 
faces. dry bearings and/or motor 
belts. Maybe n good cleanup with al- 
cohol and cloth is all that's needed. 

A defective or dry pinch roller may 
prod Lice improper speeds. Remem- 
ber, the pinch roller and capstan 
should pull the tape across the tape 
head at a constant speed. First, 
clean off the excess oxide from the 
rubber roller. If defective, replace it. 

You may find the pressure of the 
pinch roller can be increased by a 
small tension spring with one end in 
a hole on the chassis. To increase the 
tension, move the spring end up a 
notch to another hole. Generally, a 
good cleanup and a drop of oil on the 
pinch roller gets it working again, 

Check the motor drive belt and 
clean off the belt with alcohol and 
c burning stick, ff the belt stretches, 
the speed may slow down. Before re- 
moving the belt, check in xvhat direc- 
tion the tape goes around the van- 
(fltossff rum re gggs J Qj 
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Fix \Jour Leaking Faucet Permanently! 





with VULCAN Universal* stainless steel seats & DelrirV* washers 



SAVE MONEY!! A hot water leak will cost you double - or triple your normal bill. 



FIX IT NOW AND SAVE 
DON'T KEEP PUTTING IT OFF!! 



Take Ya hour or less — Do it and forget it — forever 
Order a VULCAN kit now — anything less and you'll be doing the job over later 







Seats and irtjtishuri irt Stalled in 
bathtub, Feb. 1972 



Seats and washers ins railed in 
twihroom sink, Feb. 1972 




The first VUL CAN institutions — Feb, 




1972 - Stitt like n?w - same seats - same washers 




* Recommended for salt water, acidic water, alkal ine water 

■ Great for darkrooms - Sets water temperature and flow rate and stays there! 

* No plumber — no special! skills. Installation tool and instructions come with the kit, 

* No time limit — money back guarantee 






Universal - Fits any faucet that uses a washer and seat, no matter what brand or age 



THE VULCAM BASIC KIT CONTAINS: 8 stainless seats, 8 mated Delrrn 
washers, installation (qqI, illustrated instructions. The price of the ki ! 
- enough it> repair B single faucets is only S9.95 plus SI .00 postage and 
handling — iota! 510.95. Vuldan Mfg. Co. PM-79, 337 N. Fisher, Grand 
Valiev. Colorado 81635. Phone 303-285-7585 



DO IT NOW!! DON'T PUT tT OFF AGAIN!!! 





- KITS MAILED SAME DAY ORDER RECEIVED 



Please rush! 

□ Vulcan Basic Reseating Kit — Includes 8 stainless, seals, 
8 DelriH® washers, enough lor B faucet turnoffs, 
installation tool, illustrated instructions — $9 95 plus 
Si .00 postage £i handling - $ 1 0.9S total . 

□ Vulcan Reseating Kit for 14 installations - includes 
basic 6 seat kitas show PLUS 6 estra stainless seats, 
6 extra Delrin® washers — Si 2. 70 plus SI. 00 postage 
* handling - $13.70 total. 

O Vulcan Reseating Kit for 20 installations — includes 
basic 8 seat kit as above PLUS 12 extra stainless 
seats, 12 extra Dalnn® washers — $14.90 plus $1.00 
postage a handling -$15.90 total. 

O Stainless seats with matching Del rin® washers, — no 
installation tool - $4.95 per dozen sets, plus St. 00 
postage and handling — $5.95 total - 



VULCAN MF0, CO, 6o* 33, Dept, PM 79 Grand Valley, CO B1635 



Enclosed $ 



check or monev order. Charge to my: 



□ 

Full Card No, 

1C heck digits carefully I 



MASTER CHARGE 



□ 



VISA 



Rank No. (Master Chg. only) 



Exp. Date 



NAME 

ADDRESS 
CITY 



STATE 



ZIP . 



1 understand that my money will be mined lately refunded tf 1 am not 100%. satisfied. 

Used in Thousands of Homes a Businesses Worldwide __ . , _ , 
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The pride of yourtoolchest„ T 
superb German steel 
Chip Carving Knives. 

these wonderful. iow relief carving lads Jearu' c mirror 
polished tempered sleel blades pinned lo Iricq^red 
BeechwcOd h c indle& Absolutely ettenlual for all cr aH 
wid You will riFitf m rhrs- magrufitenl 1 ve piece sei nil 
UteihiCjh quhslitv you know yOu OJn COunJ On Irom 
Princeton lully guarantees* Ovei all lengih 6 
Carving Hpives. 5 (race see. $1995 

□ Endaserl ^ SIS 95 plus El 50 Shipping/ Insurance 
for Curving Kwves Include NEW calakpg FREE 

VISA DF m, arder loll free \m^22$m 

Nat w 

Addnu 

Ciir .1 tip 

i Enclos'd nm) SI 00 for NEW 79 00 Catalog only 

TBf/'Pringeton C^mpanv 

P.O. Box Z7&-2S. FYlntaton. MA 01 541 
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Make Rubber Stamps far BIG PAY 



rji’oij ttwit. mnn rj ? Earn W P( 
■ ‘prwfc . igtrt 1 ini-- ■, t L hanit moV- 
Inr rubV# r »t»m [>t f«*¥ uflVi**, ft. - 
t«THi. I nijlfirlij K | c, M u nijrp.j* of 
(Mil. nilndmli of pnn|»di-<«' 
■ "T-liiri. HIiKLIb 
11-iiM Itj. Turn out IWreiBl I [imp. far 
n«.lnrt J tddf*«»*l. ftetiEH. pHefl. *U,,. 

In m imifpn wHtli tibl^-lap nvMMriit. W* 

rnrnlth n#rnMn| mud ft*l» , il 

'nr I ’in hunt nm. Wrki* fur fro* full. 
> . niFim.".Tr'll all. 

ISIS Jorvlv Orpl H J-W Ch.£(i*o «Md 
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CUT BY 2 x4 
*HIIT of PLYWOOD 

This happy fallow cen bo made 
as o sturdy chair or roc*er For 
lull si 16 patlorn showing «n- 
slrud*ofi and painting aelaite, 
sand w.w to. 

Pwafm.il Touch Woodcrafts 
15 Eihi St. 

Weymoulh, Maas. D21BS 





If oil gets onto & spindle It can result In 
no operation or In erratic speed 




Clean commutator * witch If there'* 
problem with auto-reversing unit. 



ous pulleys. You may want to draw a 
small diagram showing the correct 
location before removal. 

No sound— no rotation 

So you turn the cassette player to 
play position and nothin# happens. 
Rotate the volume control wide open 
and listen for a rushing sound, [f 
there’s no rushing noise, the ampli- 
fier section is dead. Try the player in 
fast-forward or rewind position. 
Bend your ear down to the player 
and listen for a rotating motor 
Sound, If you still hear nothing, sus- 
pect a broken cassette on/off switch. 
Sometimes, the small on/off switch 
may be broken off at the plastic 
mounting terminals, Replace the 
switch assembly if one of the leaf 
terminals is broken off. Ef, by 
chance, the motor runs all the time, 
check for a bent leaf switch. 

When you can hear the motor and 
no tape rotation, the? cause may be a 
broken or loose motor drive belt. In 




Check that the drive pulley is engaging 
llywheel H take up reel is slow. 







Tape demagnetizing tool* coma In ail 
shapes. Gel one that reaches taps head! 



fact, you may find the belt off the 
motor pulley. These belts are very 
thin and may slip at the motor pul- 
ley p as shown in the photo. Remove 
the small belt from the motor and 
give the motor pulley a spin. Replace 
the motor if it starts to rotate or ap- 
pears dead when 12-volt d.c. is found 
at the motor terminals. 

Cassette won't hold capstan 

In moat large cassette tape decks, 
the cassette is loaded into the holder 
and, when pushed to play position, 
the pressure roller ia applied to the 
tape and capstan drive area. You 
may find a broken switch or foreign 
material. Clean off with alcohol and 
lubricate the cam areas with a light 
grease. Check the loading springs 
for correct tension. If springs appear 
to be loose, cut off one or two rounds 
of tension spring, reconnect. 

When facing any cassette player, 
the cassette spindle to the right is 
(Plaass tum to pago 208 ) 
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How to select a sound system for your 
car, boat or plane. 

Audiovox candidly reveals what you should 
look for, listen to and beware of. 



i By Robert Harris, Technical Director 



Y ou are confronted by everything 
fmm $50 AM radios to $1,000 
high fidelity systems. Where should you 
shop? How much do you really need to 
spend? Read on as Audiovox throws 
some light on the subject. 

Audiovox aims 10 provide American 
motorists with a level of sound reproduc- 
tion previously attained only in the home - 
through a range of more than 139 systems 
and components. 

Where to buy. 

Manufacturers with a limited range of 
products need to set! all of their products 
to atl types of stores. 

Audiovox, on the other hand, markets 3 
totally different product groups. The 
regular group - providing superior sound 
reproduction at a reasonable price and 
available through conventional retailers, 
chain stores, and catalogs; the S.P.S. 
(Special Performance Scries) featuring 
original equipment styling and features - 
available only from new car dealers; and 
the Hi-Comp group - a complete Line of 
“state of the art" components, available 
through car stereo specialists. 




How much good sound 
should cost these days. 

You can pick up a basic AM radio fur 
about $50. The average cassette or car- 
tridge player with built-in AM/FM radio 
and two good speakers will cost about 
$ 1 50. And if you want to shoot the works, 
Audiovox builds an electronically-tuned 
receivEr/casscttc player with auto-reverse, 
the HG65 speaker system, a 
60-waits-per-channcl amplifier, plus 
Dolby *. CrOj switch, parametric equal- 
izer, etc. for around $950. (Installation 
charges excluded.) 

Speakers - Facts you should know. 

As with home hi-fi, speakers are the most 
Lm portan t component of a mobile sound 
system. 

The key issue is compatibility. With 
power out- puts of 60 warts per channel 



and up, an inappropriate set of speakers 
wiM blowout, If you play your Audiovox 
receiver/amplifier through power-matched 
Audiovox speakers . the performance of the 
system will be optimized to the fullest. 



A riruifrruMv mmsftjHnr 




Law-man relinks* high tffiewnty woofer, 
fiber dome. 



The Audio Dfime 7 * 6"x V' speaker system. 



More than 15 year's or 
specialized experience. 

Audiovox sound systems have a 
remarkable pedigree. The single-minded 
pursuit of superior sound in automobiles 
has never been diluted by di versification. 
The state of the Audiovox art is superior 
mobile sound systems. 

For further in formation n tunic to 
R Hams, Dept. PM , Anttiowt, 

/ 50 Marais Blvd. > Hwppaugc, 

New York U7S7. 




ThcHf-Cvmp IfCMOOiO; FJfoJrmhalh-tnneJ 
AMlFXtfMPX radio, man rrorrst cmullt, DiWfrv,® 
plus tfl other hi-fidtlm feature* 

iMtffri* ii a flrjr.nrtfTPrf rrjJWmiri uf f .* iirfir t afrtvnsnrewr, /*r 
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Praclilgn calibrator Dolby *■ Nona 
fladuCliOrt a ip eh ill tor HtUltlt 
pto,bath rfl-ipuriBe 
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HOUSEWARMING SAVINGS 
FROM CRAFTSMAN. s 40 OFF. 




GAS POWERED 



Where America. Shops for Value. 



Keep things warm around 
your home this win teT with 
the Craftsman " 2.3 cubic 
gas chain saw from Sears. 

It’s got everything you need to 
keep the home fire burning. 

* 1 6- inch sprocket nose Lo Kick 
guide bar that reduces the incidence of 
kickback. 

* An automatic and manual oiler to 
decrease chain and bar wear. 

* Solid state ignition for easy starts. 

* Craftsman exclusive Power Sharp that 
sharpens the very aggressive Barracuda ‘ 
chain- fast. 

<* 8 * 179 ®* 

CASE INCLUDED 

And right now you get a great cut on the 
price ... $40 off on the quality Craftsman chain 
saw. Only $179 98, It's the perfect holiday 
gift. All you add is wood, 

ON SALE NOV4-DEC1 



Available In most Scars retail 
Prices and dates may 
vary in Alaska and Hawaii, 



Sears 



O floabucN and Co . 





BRlH 




PM’s Whatsit 

We can tell you that this device, patented in 1872, is but 
a scale model, which was required of all inventors apply- 
ing to the US, Patent Office between 1790 and 1880. 
We can also tell you it looks just like what you would 
expect it to look like. Considering the year and the 
configuration, what’s your guess? (Turn to the next 
page for the answer.) 



Transfusing yourself 



A study of more than 1 00 pre-operative put tents who made 
' 'deposits' us their local blood bunk, against the possibil- 
ity of emergency withdrawal during surgery waj recently 
reported to the American Medical Assn. The researcher. 
Dr, Arthur Silvergleid, says this technique is'unques- 
iiormbty the safest blood transfusion method available. " 

The individuals prepared for surgery by donating up to 
three pints of blood over several months in advance, Kepi 
in cold storage, it was supplied to those who needed it 
during or following their respective operations. The 
surgical procedures varied- — ranging from hys terectomy 
to knee replacement — hut had in common the fact that 
they could be scheduled well in advance. 

The follow-up showed no transfusion reactions— which 
is a slight risk whenever someone rise s blood is infused, 
there Hiiy also no transfer of serum hepatitis, an even 
greater, ever-present transfusion risk , 




PM follow-up: HiMAT’s first flight 

Although the official NASA photo arrived too late to have a place in 
our feature story on remotely piloted vehicles (page 93), we 
thought PM readers deserved a look at the Highly Maneuverable 
Aircraft Technology tested in flight for the first time Dropped from 
a B-52 at 45 ,000 feet over NASA's Dry den Research Center in the 
California desert, the HIMAT was flown from the ground for some 
20 minutes of high-G maneuvering, landed successfully on its 
skids on the dry lake bed. 



Walt for the green 



The Federal Aviation Agency has begun tests on a 
seemingly uncomplicated traffic control system 
which may become standard equipment at all major 
airports. It’s basically a cluster of pulsating iwhen 
turned on) green lights mounted at takeoff positions 
on the left side of a runway. The system is called 
VIC ON, short for Visual Confirmation of Voice Take- 
off C learance. When a tower control ler clears a plane 



for takeoff, he simultaneously pushes a button which 
turns on the green duster. The pilot would require 
both visual and aural clearances before rolling. The 
planes interruption of an electronic beam as it passes 
a given runway position can be used to turn the lights 
off—as can a simple 30-second timer. 

Doesn’t sound like big news, but the fact is that this 
system is a direct result of aviation’s worst disaster, 
which occurred on March 22, 1977, at Tenerife in the 
Canary Islands, w r hen two 747 jetliners collided, 
killing more than 570 persons. The probable cause of 
that accident has been attributed to one pilot's mis- 
understanding of a verbal takeoff clearance. 
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The row of protruding barrels can only 
suggest a multiple- firing weapon, and 
this was an early attempt at a 
machine gun. Furthermore, its inven- 
tor claimed each barrel could throw 
60 balls a minute. . . to cut down double 
files of soldiers or destroy a cavalry 
charge. The working model, we as- 
sume, didn't quite live up to its billing. 
Many other fascinating Patent Office 
models are on display at the Hagley 
Museum, site of the original Du Pont 
Co. black powder works at Green- 
ville, Del., just north of Wilmington. As 
opposed to the Smithsonian Institu- 
tion's collection of major American 
inventions, the Hagley s are offbeat, 
but quite entertaining. 



PARKING 

tf'Siem’? 

ONLY 

m m z it 

&m#£P & Mfirfp 



Itfhatsx# 
revealed 



BRIEFS 



Well, I’m 
from Missouri... 

Any downtown or shopping 
mail establishment that 
goes to the trouble of put- 
ting in the usually bountiful 
(as required by most zoning 
codes) parking lot for its 
patrons usually faces the 
same problem ; Nonpatrons 
with cars who want fo "bor- 
row” a space while they just 
dash in to gel their poodles 
clipped The old "towed 
away-ahyour-expense" fine 
has become a hollow threat. 
So one restaurant in the St. 
Louis suburb of Richmond 
Heights, Mo., decided to 
escalate parking-lot rhetoric. 

So far ; even after six 
months , the sign seems to 
be working pretty weii 

lUPI phalo} 



Rigid airships— still 
a tempting concept 

A British firm recently completed a 
dirigible— rigid airship— for use as a 
utility vehicle in South America, 
punctuating the fact that dirigibles 
are still very much with us. The 
Hinden burg tragedy at Lake hurst, 
NJ., in 1937 spelled the end of com- 
mercial lighter-thatt-air travel, so far 
as most Americans were concerned, 
but it also obscured a remarkable 
record of flight achievements cou- 
pled with— up to then— safe opera- 
tions, Fifty years ago, the Graf 
Zeppelin LZ 127, pictured here at 
Berlin’s Tern pie h of Airport, circled 
the globe, Completed two years be- 
fore, in 1SKJ7, the hydrogen- filled 
craft look 20 days and 4 hours to pass 
over Siberia, Japan, the Pacific, the 
United States and the Atlantic 
before returning to its place of de- 
parture at Fried richshafen on Lake 
Constance in Southern Germany, 




44 POPULAR MECHANICS 





NEW INVENTION 





Miracle Fuzz 

A new space-age invention and the same effect 
as lightning combine to create the world's 
first home oxygen regeneration system. 



The new Energairp ionized oxygen generator 
will matte a handsome addition to any desk. 



You meed oxygen to live. You cart live 
without food Tor 60 days, without water for 
seven days, but without oxygen, you wont 
make il past Two minutes. 

Thal small piece gf fuzz located on lop of the 
cylinder shown above emits negahvely- 
• harped electrons which attach themselves to 
molecules of oxygen, thus creating ionized 
oxygen r 

You area heady f ami ha r with Jem zed ox ygen 
if you've smelled The air after a ihunderstorm. 
You leel great,, revitalized, and alert, The ligh t- 
ning from the storm adds a small negatively^ 
charged electron to each oxygen molecule in a 
process called ionization. 

SCIENTISTS DISCOVER 

Scientists discovered lhat air quality can 
actual v affect your moods, your feelings and 
your sense of well being Aif that is positively 
charged caused people to be depressed, 
moody and tired- Negatively-charged air made 
people leal good We have aM experienced air 
That is positively charged in arr-oonditioned 
buildings or in a polluted environment 

Scienhsis looking for a way 10 turn positively 
charged air inlo negatively charged airdevel 
opod the negative ion generator -a product 
ii"kV produces negatively charged particles 
thal attach themselves lo air molecules and 
ihus create the same fresh feeling you gel 
■tl ter a th understorm . 

The new space-age product shown above is 
.-in ionized oxygen generator called the 
Energaire air purifier. The copper mesh fuzz 
■in top of the unil is one of (he secrete of the 

system. 

Although it has no moving parts, you can 
actually feel a wind of ionized oxygen pro- 
duced from the luzz which spreads lo fill an 
average-sized room in one mirtule. 

CIGARETTE SMOKE TEST 

To show (he dramatic effect of ionized 
oxygen, you can take Ihe Energaire. blow 
cigarette smoke into a clear bowl, and hold the 
bowl inverted ove r Ihe system . T he smoke w! II 
vanish. The charged oxygen, pedicles appear 
lo dissolve ihe smoke panicles, precipitating 
I hem from the air. 

In a room, Ihe Energaire air purifier sur- 
rounds you with these oxygen ions and cleans 
met purifies Ihe air so lhat even in a smoke- 
iilled room, you will be breathing cleaner, 
count ry -tr e>; h air all day long . 

WALL TEST 

Take our unit and place it next to a wall. Also 



put a large piece at paper on (he wal- Within a 
few days notice how black ihe paper gats. That 
black film Is finite carbon particulate matter 
the same pollutants you would normally 
breathe and lhal would pass through most air 
filters. By placing the unit in the center of a 
room or away from a wall, thal same matter 
fa IPs to the ground as dust 

A tnp Inlo the mountains exposes you to 
nature's freshly ionized oxygen The tner* 
gaire produces this same effect. It will clean 
your room of odor-causing bacteria and si ale, 
musty, or smoky air 

Ionized oxygen should not be confused with 
ozone Ozone has a molecular formula of O 3 , 
whereas the molecular formula for ionized 
oxygen is Oj with a negatively -charged ion. 

DON'T BE CONFUSED 

After we announced ihe Energaire Iasi year, 
many companies came out with their own ion 
generators, We purchased a unit from each 
company and tested 1 hem at an Independent 
laboratory. The resells are shown below 



Name 


''Ions 


Price 


Energaire 


438,000 


$79.95 


Omega 700 


63,000 


245.00 


AirCare 


72,000 


149 95 


Modulion 


75,000 


79.95 


EnvironAire 


-0- 


119.50 



The one unit meniioned above ihal pro- 
duced no Ions actually produced ozone 15 
times the maximum ozone concentration 
allowed by federal government standards, 

* Measurements indicate total number of ions 
per cubic centimeter per second sf one 
meter. These figures may vary by plus or 
minus 10%. 

USED IN HOSPITALS 

Many hospitals are now using ionized 
oxygen systems in lheir operating rooms and 
burn centers. Their units not only purify Ihe air. 
but they also eliminate pollen and other 
irritants, 

Working in a clean air environment, you 
Think clearer, are more alert, and you lu notion 
better. The Energaire is actually a miniature 
lightning machine The minute you plug it in, 
energy is convened into ionized oxygen, This 
efficient system uses one wall of power or less 
than a penny per day to operate, so you leave 
il plugged in continuously. 



We are so impressed with the pleasant 
effect of Energaire that we urge you to per- 
sonally test if yourself in your home or office, 
Qrd e r one at no oblig al ion Pul it by you r desk , 
or in any room where you spend a great deal of 
lime. See if il doesn't rid your room ol odor- 
causmg bacteria and stale, musty or smoky 
air. Try the smoke and paper tests meniioned 
in this advertisement. 

SLEEP FASTER 

At home, use (he Energaire by your bed and 
see how country -fresh air allows you lo steep 
easier, deeper, and mere relaxed. 

You should notice the difference within one 
day especially in a work environment But 
use ihe Energaire for a lull month Then, if you 
do nol lee! totally convinced of the positive 
effects of ionized oxygen, relurn your unil for a 
prompt and courteous refund. 

The Energaire is manufactured by the Ion 
Foundation, a leading ion research and devel- 
opment company 

Service should never be required, but if it is, 
there's a prompi service-by-mail center as 
dose as your mailbox. JS&A is America's 
largest single source of space-age products- 
further assurance thal your modest invest- 
meni is well protected. The Energaire mea- 
sures 9" high by 3" In diameter and weighs 24 
ounces. 

To order your Energaire Ionized oxygen 
generator, send 579:95 plus $3.00 tor postage 
and handling (tHinpis residents, please add 5% 
sales tax] to the address shown below or credit 
card buyers may call our totl-free number 
below We will send your Energaire ion 
generator complete with 90-day limited 
warranty on the electronics, a live-year 
warranty on Ihe fuzz, and complete in- 
structions 

Let space-age technology revitalize your life 
with the world's first home ionized oxygen 
generator, Order one at no obligation today. 




PRODUCTS 
THAT 

Athink 



Depl , PM One J3& A PI aza 
Northbrook, III. 60062 (3 1 2) 564-7000 

Call TOLL-FREE . 800 323-6400 

In Illinois Cal* * , , (31 Z) 564-7000 



(£' J5&A Group, Inc,. 1 979 



ALL OUTDOORS 



Merc muscle machine 

The world's largest outboard motor 
has arrived. It's a six-cylinder black 
package that corrals the power of a 
herd of 300 horses. 

As we predicted last month, the 
outboard companies have been hold- 
ing back on general release of some 
of the potent power plants they de- 
veloped and perfected for racing, 
waiting for the right time and mar- 
ket, This fall Mercury Marine an- 
nounced a jump from 200 hp up to 
22b for 1 080 motors. Now the compa- 
ny has dropped the other shoe and 
suddenly unwrapped its V-300, 
That's 6b hp more than the previous 
line leaders — the Evinrude and 
Johnson 235 b. 

Do we need bigger outboards right 
now’? The boatmen who buy them 
will provide the answer, but Mercu- 
ry's betting that owners of heavy, 
hie- water, offshore hulls will find 
two-cycle power and convenience 
worth the $5500 price tap. For the 1 
limited Iiouts a pleasure-craft skip- 
per runs his boat, it's assumed he is 
more interested in performance 
than in the cost of gasoline* 

Fuel economy is claimed in sever- 
al ways for this new V3GG, however. 
Merc estimates that an inboard en- 
gine with equivalent power would 
weigh about 1100 pounds, A stern- 
drive could top 1300, The new Mer- 
cury V-300 Weighs in at 565, for a 
savings of 500 to 70(1 pounds. Just 
this weight differential, plus the 
outboard ability to tilt and trim a 
hull to the most economical planing 
angle, will improve handling and 
gas consumption, points out Ham 
Hamburger, Mercury V.F. and gene- 
ral manager. And as an added bo- 
nus, the lighter weight makes the 
rig easier tu haul out and tow down 
the highway with a small compact 
car, for an additional fuel savings. 

More speed is possible, of course, 
with the new engine, but the gas 
economy available at slower speeds 
with less than full throttle, plus the 
ability to push larger offshore hulls* 
arc rated as primary Eid vantages. 
Merc claims its loop-charging sys- 
tem can deliver 20 to 30 percent 
more miles per gallon over competi- 
tive engines with cross-flow charg- 
ing. 

The 208-eu.dn, engine has six sin- 
gle-barrel carburetors, one each for 
the cylinders in the two banks of 
three, set at a 60 n angle. A new gear 
case* cast-aluminum power head 
and stain less -ate el water pump for 



corrosion resistance are additional 
features. 

What Merc calls a Hydrasteer 
power-steering system is an inter- 
esting turn^assist that Works by 
means of a pivoting fin on the anti- 
cavitation plate of the lower unit 
gear case. Instead of the adjustable 
tab locked in place to offset torque 
resistance in steering, this new fin 
arrangement acts like the servo 
trim tab on an aircraft control sur- 
face that moves in the opposite di- 
rection of the rudder or elevator. 
This Merc innovation for its big mill 
is linked to the steering push-pull 




Moat powerful outboard motor made la new 
V-300 for 1 9S0 from Mercury Marine. 



rod with cables that force the tab 
into the water (low, Water pressure 
then helps turn the engine and 
makes steering much easier. 

The outboard motor business is 
very competitive, and Johnson, 
Evinrude or Chrysler may also an- 
nounce production models of their 
racing engines shortly. In the past, 
helicopters, speedboats and perime- 
ter spies have been used to keep 
track of engines under develop- 
ment. 

Several years ago, after a race 
boat threw its cowling, flipped and 
sank during the Paris six-hour mar- 
athon on the Seine, engineers and 
crew chiefs from other racing teams 
showed up on the river bank early 
the next morning with binoculars 
and telephoto cameras to watch the 
salvage operation. As a crane slowly 
raised the boat from the water, a 
gray bulge on the transom showed 
where the motor was wrapped and 
tied inside a large tarpaulin. It had 
been too dark to haul out the boat 
the night before, so skin divers had; 
been sent down in the black river to 
wrap and hide the details of the rac- 
ing engine* This kind of rivalry 
seems to benefit all boatmen with 
better engines for the sport* 



How to— where to 

Outdoorsmen who fly are now cov- 
ering longer distances in light 1 
planes, and the best book to come 
along for crossing open water is cer- r 
tainly Louise S&cchi’s Ocean Flying, 

$• 3 4.95 from McGraw-Hill. A careful 
and adventurous pilot can now take 
off in his own plane for Europe, Asia 1 
or Australia; this book tells how. ? 
With her own ferry service, plus 
over 330 personal ocean crossings to 
her credit, Sacchi’s advice and her 
reasons for preferring single engine 
aircraft carry a lot of weight. 

Noted boating Eiuthor and PM con- 
tributor Bob Whittier has just writ- . 
ten a d own -to- earth-and- water 

guide to picking the right boat, new 
or used, big or small, outboard, in- 
board or sterndrive. The $8.95 to Ax- 
teX Hooks, Box 50046, Tucson, Ariz, 
8.5703, for How to Buy a Boat is a 
small price to help find a dreamboat, 
instead of a dog. 

For touring ashore, especially by 
recreational vehicle, a new Snow- 
bird RV Travel Directory by Stan 
Christian* $8*45 from Snowbird, Box , 
1059, San Jacinto, Calif. 92383, lists 
free campgrounds and overnight 
rest stops, free dump sites, discount 
gas stations and factory outlet 
stores along the interstate high- 
ways in 48 states, plus good tips for 
ways the full-time RV traveler can 
cut costs. 

Frostbite, wind chill, avalanches, 
cold-weather first aid. even which 
ski wax to use, are among the topics 
in the pocket-sized Winter Recre- \ 
at ion Safety Guide; $1,80 from Pub- 
lic Documents, Pueblo, Colo. 81009* I 

And for the snowmobiler looking 
for fun and action* the 19805noujmo- 
bite FncahoTt {? uide, $2.95 at Ski- Don 
dealers, newsstands or from Bom- 
bardier Corp., Box 6108, Duluth, 
Minn. 55806, is a directory of resorts, 
trails and regions where snowmo- 
biles can be rented — or bring your 
own— and special family vacation 
activities are available. m 
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NASA PATENT 4,052,648 




Exxon lias it. So does about a dozen oitier 
manufacturers. And if our hunches are correct, 
■ i new space-age product invented by NASA 
may not only save Americans millions of 
dollars bui make fortunes for the companies 
that sell (t. 

The new NASA invention uses the latest 
space-age technology to save energy Your 
refrigerator for example* is a maior energy 
user, Wilh this new device, your refrigerator 
compressor will run quieter, there will be con- 
siderably less heat ganaratod Irgnn the motor, 
<and il will run more eff identity saving at least 
30% in energy. 

The invention requires no installation. Just 
plug it into your outlet and plug your refriger- 
ator into the device. 

OVER PRICED UNIT 

But there's a catch. Most manutoctufers sell 
The device lor as much as $200. Using it with 
/our relngorator, it will take many years before 
il will pay dividends On a powerful motor, 
however* the device will pay lor itself in a 
matin r of months. 

Manufacturers who have announced their 
jriits are selling Ihem like hot cakes. Although 
v’Ou may have heard a great -deal of publicity 
ihoiri the product, you may not have seen any 
idvcnising because most manufacturers are 
currently sold out. 

Watch for ill We preset great success for all 
l hose associated wilh the product. The power - 
saving device invented by NASA is a big hit II 
will grow in popularity and save energy and 
make many companies vary successful. 

A SMALL COMPANY 

There is one small company however, that is 
Credited with improving the device and 
developing it for the consumer market. CaEled 
Eftl (Electronic Relays . Inc.) the company has 
developed Several models to service specific 
products such as a refrigerator, a washing 
machine, dishwasher, swimming pool and a 
typewriter. 

This small company actually improved the 
NASA invention by adding ils own refine- 
ment- ERI had a great deal of experience in 
solid state relays which use TftlACs and inte- 
gral ed circuits two important elements in the 
NASA, invention. A TRIAC is a bidirectional 
thyristor which controls AC from a single con- 
trol input. TRlACs also' produce a great deal of 
heat. 

E R I ' s experience taught them how to control 
the TRIAC and its heat dissipation and thus 
they were able to reduce the device's cost 
through more efficient handling ol the heat 
problem. They were already one ol (he 
nation's largest purchasers of TRlACs -thus 



NASA 

Hits 

A new invention by America’s space agency 
will help all Americans save energy and 
make some companies very wealthy. 



their costs were already low. 

NATIONAL PUBLICITY 

They called their product, the Power 
Chopper and sent a sample to a national 
magazine tor their review, in several tests, The 
device out- performed even the claims made 
by the manufacturer and the magazine ran a 
glowing article on their hndings. 

The manufacturer left that the product mighl 
al first be misleading Although it does save 
30% on energy and in many cases up to 60%, 
ERI felt most consumers would expect a 30% 
reduction in their total electric bill- which of 
course the product will not do. Consumers wit! 
only get a 30% savings on the particular appli- 
ance used with the Power Chopper. 

STILL PESSIMISTIC 

The manufacturer also toll that the product 
was primarily for the industrial market - 
restaurants with large banks ol refrigerators, 
TKe consumer must wait over one year before 
the device would pay tor itself. And finally, the 
manufacturer did not feel that the consumer 
would respond in great numbers to the abide 
which ran in the July* 1 979 edition of a popular 
magazine. 

Well* the consumer did respond. So much 
so that (ha small manufacturer, with absolutely 
no marketing staff, was buned with mail The 
president of ERI called JS&A to help him out. 

TEST ONE YOUHSELF 

We agreed to otter the Power Chopper to 
the consumer market tor $29. 95 -a major 
price breakthrough tor the product. 

Even if Exxon lowers their prices consider- 
ably. they'll never come close to the tew cost of 
the Power Chopper. Efll's expertise with the 
TRIAC and JS&A's direct-to- consumer mar- 
keting. make the new NASA invention a prac- 
tical power-saving accessary tor every home. 




The sophisticated electronics of the Power 

Chopper consist of a TRIAC , two integrate# 
circuits and several solid-state devices 



We urge you to simply test just the refrigerator 
module Order one from JS&A on a 30-day 
no-obligation trial, In the meantime, while you 
are waiting for ypur unit, feel the heal gen- 
era led from the bottom of your refrigerator. 
Listen to the sound level of your compressor. 

When the Power Chopper arrives, plug It in 
and notice haw much quieter and cooler your 
refrigerator runs See how much less time the 
compressor must fun. The compressor not 



only will fun more efficiently but will save 
energy every day you use it. 

AWARD WINNER 

If after 30 days you are not convinced that 
the Power Chopper will save you energy and 
money while making your refrigerator run 
smoother, then just unplug Hand send il beck 
for a prompt and courteous refund, including 
the J2 50 postage and handling. But if you've 
definitely nciieed the difference, you'll want to 
purchase more units for the remainder ol your 
motor-based appliances. 

JS&A leels that ERl's technology, their 
irnprovied NASA design and their low manu- 
facturing costs will catapult them to the fore- 
front ol those introducing the new NASA 
invention. ERis Power Chopper is one ol the 
nation's major new innovative products and 
just recently won the industrial Research IR- 
100 Award. 

To order your Refrigerator Power Chopper, 
send $29.95 lor each unit plus $2,50 lor 
postage and handling to J&AA Group, Inc., 
One JS&A Plaza, Northbrook, Illinois 60062, 
(Illinois residents please add 5% sales tax.) 
Credit card buyers may call our toll-free 
number below We'll send your Refrigerator 
Power Chopper, one-year limited warranty 
and you'll be ready to save. If you wish to order 
additional umts tor other appliances al $29.95, 
you may, but wo suggest you tesl The relriger- 
alor modulo first and totally convince yourself. 

GOVERNMENT REBATE 

Purchase of the Power Chopper entitles you 
to a lull 1 5% energy tax credit on your income 
tax return. It's like having itie government give 
you a $4.50 rebate. 

JS&A is America's largest single source ol 
space-age products -further assurance that 
your purchase will be backed by service for 
years io coma. 

NASA technology was responsible for ihe 
development of the integrated circuit and 
many other space-age products. Their latest 
product could not have been developed al a 
bettor time, Start saving and order a Power 
Chopper at no obligation, today. 
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CONVERTER 

bracket 



CONVERTER 
TOWER LEAD 



CAR ANTENNA 
LEAD 



FM CONVERTER 



CONVERTER 
OUTPUT LEAD 



MA RADIO 
ANTENNA 
RECEPTACLE 



Diagram (left) shows how FM converter at 
laches between your car radio and car an 
lenna, Photo (above) shows how easily un 
dor-dash Installation Is accomplisoc-cf. 



One of the cheapest and 
simplest ways to add FM to 
an AM car radio is a 
converter It should 
take less than an hour’ 



by J. Raymond Trull 

W ant more variety in your trav- 
eling entertainment? Add an 
FM converter to your car's AM re* 
reiver! It’s a quick tusk barely more 
complicated than locating your car's 
fuse hoi and using u screwdriver* 
The converter becomes an elec- 
tronic link between your car's an- 
tenna and AM radio* AH FM signals 
are modi bed to an AM frequency — 
usually 1400 ktti— and fed to the 
AM radio via its antenna connector. 
When the converter in “off.'’ the 
original antenna signal enters the 
radio for normal AM reception. 
Putting the Audio vox FMC-IC 
converter to work in a Pinto — a 
quick four-step sequence — typifies 
procedures ff mt most converters. 

■ Mount the converter with self- 
tapping screws. (The lower skirt of 
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the dash is a convenient location.) 

■ Switch the antenna lead from the 
radio to the converter and attach 
converter output leads to the AM 
antenna receptacle. 

V Connect the converter power lead 
to the fuse box accessory post or to 
another source of battery power. I 
tapped a lead intended for a clock or 
cijraret lighter that was not included 
in my economy-line ear. The con- 
verter's. own one-amp. fuse (fives 

built-in overload protection. 

■ Tune the radio to 1400 imd select 
an FM station on converter's dial,* 

The only problem you may have is 
that a strong AM station right on 
MOO would require that the convert- 
er he tuned to a different frequency. 
Doing so necessitates changing the 
AM radio to & slightly lower unused 
frequency and turning the convert- 
er’s exposed tuning slug until the 
FM reception is best* Assigning one 
of the AM radio's pushbuttons for 
the converter frequency speeds 
switching to FM* The converter-fed 
radio produces good-quality sound 
and Is largely free of static and hum* 
Our converter retailed at $13.88. 
Other brands range from about $11 
to more than $35, SW 






FROZEN 

STIFF? 

It’s 10° outside , . * Even getting colder. So you bundle up in 
layers and layers of heavy clothes. First with long underwear. . . 
then bulky, restrictive thermalwear on top. 

Oh ? you were warm, all right. Like in a Turkish bath. Because 
you began to perspire from all your activity. And perspiring in 
that mountain of clothes is I ike perspiring i n a plastic bag! The 
perspiration is locked in. So there you are. Wet and mis- 
erable. 

But now, at last, Damart has solved the problem. Be- 
cause Damart invented underwear that keeps you warm, 
dry and comfortable no matter how cold it is or how long 
you stay out. Underwear that's soft and light so you can 
move easily. Underwear knitted to let the perspiration 
evaporate through so you always stay warm and dry next to 
your skin, 

Damart does this with a new miracle fabric — f \ hermolactyl. 
No other underwear does this! You can wear Damart indoors 
too, and turn your thermostat into the 60*s, You T ll feel perfectly 
comfortable and enjoy dramatic savings in home heating costs. 
Damart will be supplying The 1980 U.S . Winter Olympic 
Team with Thermolactyl underwear! Damart is so comfortable 
that the Mt. Everest climbing expedition wears it. So does the 
Chicago Bears Football Club, New England Patriots and 
Philadelphia Eagles. 

Our free catalog tells the full Damart Thermolactyl story and 
displays the whole Damart line for men and women, including 
tall sizes. Send for your FREE copy now! 




THE PROOF IS IN THE WEARING 







Thermawear, Inc, 



WHEN IN THE BOSTON AREA. VISIT OUR 
PORTSMOUTH, N.H. STORE. {603) 411-4700 



OLYM> 



SUPPLIER 1980 U.S. 
WINTER OLYMPIC TEAM 



THERE IS NO WARMER UNDERWEAR MADE! 

Fill out and tend tor 

DAMART. INC. Dept. 11789 
1811 Woodbury Awe. 

Portsmouth, N,H. 03805 

YES! Rush me your FREE DAMART Catalog ... I want to enjoy the fantastic 
warmth of Thermolattyl Underwear, a DA MART* exclusive. (I understand there 
is no obligation.) 




PRINT NAME 

iooSIsi 

cifr 



STATE 



ZIP enm Domon i* 



1 





SCIENCE WORLDWIDE 




Mirrors within routing turret on Air Fores plane direct laser beams oi flying targets. 



Flying laser-weapons lab 

The bubble and turret atop art Air 
Force NKC-135 (right) presage ad- 
vanced airborne weapons based on 
high-powered lasers. 

The plane is the centerpiece of an 
Air Force research project to devel- 
op a laser-ray gun capable of burn- 
ing through flying targets* The bub- 
ble houses classified equipment 
feeding a laser beam to a mirror sys- 
tem in the turret. 

In combat, an aircraft equipped 
with laser weapons could fire lethal 
beams from target to target almost 
instantaneously. The system would 
eliminate the need to "lead" targets: 
It takes only six millionths of a sec- 
ond for laser light to travel a mile, 
and in that time an enemy aircraft 
flying at Mach 2 would move just an 
eighth of an inch. 

Experimental lasers have been 
ripping into airborne targets for the 
past six years. The Air Force 
downed a winged drone over Mew 
Mexico in :lD73 t and the Army de- 
stroyed winged and helicopter 
drones above Alabama in 1 970* In 
M arch, 19TB, the Navy used a chem- 
ical laser to wipe out an antitank 
missile in flight over California. 

Cloud over solar prospects 

A California researcher has raised a 
small cioud over solar-energy pros- 
pects with hifi findings that solar de- 
vices in large cities may not work 
nearly as well as predicted. 

Dr. Terry R. Galloway at Liver- 
more Laboratory reports that urban 
pollution — dust, ozone, methane, 
carbon dioxide and nitrogen ox- 
ides — can scatter or absorb useful 
energy on its way to collectors in cit- 
ies, Traditional methods of estima- 
ting aolar energy available take- 
dust into account, but ignore other 
pollutants, As a result, Dr. Galloway 
told PM, calculations in cities like 
San Francisco and Philadelphia can 
inflate the potential for solar power 
by as much as 30 percent. 

Rolling out a new transmission 

NASA is experimenting with a 
tooth leas transmission system that 
may some day carry power loads in 
gas-turbine cars, windmills, helicop- 
ters and rocket pumps. 

Instead of gears, the new Nasvy- 
tis traction drives — named after in- 
ventor Dr. Algirdis L. Nasuytis— 
use smooth cylindrical rollers to 
transmit power. Rollers are ar- 



ranged like planets around a central 
"sun” roller. In speed-reduction de- 
signs, the power is transmitted from 
the "sun" through rows of “planet’ 1 
rollers to an outer ring, 

A variation of the design ia cur- 
rently under study for use in heavy- 
load, higher-speed helicopters. 
Roller transmissions might also 
work in automotive gas-turbine 
drive trains, planes and rocket 
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Look, no teeth: NASA 1 * muHlroller drive, 

pumps. In windmills, they could be 
used to carry power from low-speed 
rotors to high-speed generators. 

NASA reports that roller trans- 
missions are less expensive because 
they need no gear-tooth cutting. 
They're lighter and smaller than 
conventional gearboxes. And they're 
quiet and almost vibrationless. 

The traction-drive idea itself is 
not new, but moat such drives in use 
handle loads no greater than 15 hp. 
Now, according to Stuart H, Loe- 
wenthal of NASA's Lewis Research 
Center, "we could come up with a 
traction drive to handle 20,000 hp— 
at least on paper,” 



Loewenthal told PM that rollers 
in the system never actually touch. 
To reduce wear, they're separated 
by a thin layer of synthetic oil which 
instantaneously and temporarily so- 
lidifies when it comes under high 
pressure (up to 3000 pounds per 
square inch) between rollers. 

Cows and quakes, continued 

We reported here in August that 
researchers in California were col- 
lecting reports on odd barnyard be- 
havior to see if animals could be 
used to predict earthquakes in the 
region* 

The Chinese hold that animals 
become uneasy before humans can 
sense rumblings. The researchers at 
SRI International art investigating 
folk wisdom by taking calls from vol- 
unteers who phone in reports of an- 
imal unrest. 

The SRI system was tested in ear- 
ly August when a quake measuring 
&.$ on the Richter scale struck the 
San Francisco area. During the 
week before, SRI reports, 24 people 
from the central California region 
called about offbeat animal activity. 
That compares with an average of 1& 
calls a week since the experiment 
began, 

"The increase is kind of interest- 
ing^ one of the researchers on the 
SRI staff told us, “but it doesn't hit 
you over the head," f*fl 
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Low tar MERIT attracts increasing 
number, offormer high tar smokers. 

Not too long ago, most smokers believed that low tar 
cigarettes simply didn't taste very good 

Then along came MERIT packed with Enriched 
Flavor™ tobacco. And the low tar, low taste" theory was 
exploded. 

? Vo other new cigarette in the fast 20 years Juls 
attracted so many smokers as quickly as MERIT r 

And its convinced some of the hardest-to-please critics 
ol low tar smoking: high tar smokers. In fact, over 70% of 
MERIT smokers are coming directly from high tar brands! 

Its dear: MERIT taste is changing attitudes towards 
low tar smoking. 

MERIT 

Kings & 100^ 




Warring: The Surgeon General Has Determined 

That Cigarette Smoking Is Dangerous to Your Health, Kings: Bmg't&CO.G mg nicotine- lOO’sill mg"tar;' 
0.7 mg nicotine av. per cig&retifi, FTC Report May r 7fl 



© Philip Morris Inf. 1979 





Technician puis slide in laser printer. Scanning process takes less than 2D seconds. 

Now 

lasers help make 
better color prints 
from slides 

A new machine uses lasers and electronics 
to do a job usually left to optics and fitters. 

by Tom Sahagian 



JKl laser-based machine that helps 
make color prints from slides is 
the first step in what could be a revo- 
lution in photographic printing, 

M atie by the Photo Electronics Corp. 
(PEC) of West Palm Beach* Fla.* it is 
said to make prints with the sharp- 
ness and color fidelity of the conven- 
tional method at math less coat. 
Other means for making inexpen- 
sive prints from slides exist, so 
what’s the big dealt 
There are basically two types of 
color film (not counting instant); 
negative film for prints and reversal 
film for slides. Most amateur pho- 
tographers use negative film; it can 
be processed quickly and cheaply 
and yields handy-sized prints. Most 
professionals use reversal film be- 
cause they want to project their im- 
ages. slides are cheaper than prints, 
or they prefer the color. 

PEC believes that prior to its La- 
serColor process* there was no 
quick* cheap way to make good 
prints from slides. Aside from Laser- 



Color,, there are four ways to make 
such prints. The traditional dye- 
transfer process is complex, time- 
consuming and expensive (an 8x10 
print is $20G or more), but because it 
allows maximum control, results are 
superb. 

Much less costly are C- prints* 
made by taking a picture of the slide 
on negative film (called an interneg- 
Eitive) and printing from the nega- 
tive, Results are generally good, but 
suffer because the prints are second 
generation. Very inexpensive prints 
made with a “throwaway”' interneg- 
ative are available, but quality is 
poor. 

The other processes make prints 
directly from the slide. R-prints, us- 
ing chemicals and paper from Ko- 
dak, cost about the same as C-prints, 
but the quality leaves something to 
be desired. The Cibachrome process, 
which has attracted many boosters 
in recent years, compares in coat 
with C-prints, is known for excellent 
longevity and has been used exten- 



sively for art reproduction* Howev- 
er, many people feel Cihachrome 
prints are too dark. 

PEC says it can make prints with 
the fidelity and sharpness (but not 
necessarily the longevity) of dye 
transfers at the cost of C-printa. Af- 
ter seeing some impressive- looking 
laser prints in a New York gallery, 

PM decided to visit PEC in Florida , 
to find out about its machine. 

How if works 

The LwsorColor printer operates ■ 
like this; After cleaning and Inspec- 
tion for flaws that might show' in an T 
enlargement, a slide is inserted into 
a holder and scanned twice by three 
lasers (red, blue and green) at once. 
The first scan records density 
range; the second, color informa- 
tion, The laser signal s are converted 
to electronic signals, processed and 
fed back to the lasers, Then they 
scan/expose a frame of Vericolor II 
Type S 70-mm negative film. The 
process takes less than 20 seconds. 

An enlarger then makes a print 
from the laser-exposed negative the 
way it would with a conventional in- 
ter negative . 

If you’re thinking that LaaerColor 
sounds like a complicated way to 
make a conventional internegative, 
it is, While lasers are the glamour- 
ous part of the printer, electronic 
circuitry is its heart. Lasers provide 
tiny beams of spectrally pure light, 
which, for a 35-mnj slide* translates 
into about 20 million optical bits of 
information per laser beam. But 
what the circuitry does with that in- 
formation is the crucial difference 
between LaserColor and the other 
systems. 

According to Alex W, Dreyfoos Jr., 
PEC president and LaserColoFs 
codeveloper, the electronics are de- 
signed to convert the image oil the 
slide to the information of the origi- 
nal scene. When circuitry drives the 
lasers to expose the negative, it’s 
like taking the original picture. 

That's a lot to swallow* so let's go 
over it. When you take a photo- 
graph, the film records the informa- 
tion of the scene, but not perfectly. 

If you take a picture of the picture 
(as when making an internegative), 
the imperfect information is record- 
ed imperfectly. But suppose you 
knew that if a given film records a 
scene a certain way, you could work 
backwards and know what the origi- 
nal scene looked li ke. Then you could 
make an internegative essentially 
the same as taking the picture* 

Dreyfoos claims the laser printer, 
with electronic circuitry, does just 
that, He says he can use electronics 
to make up for imperfect light ab- 
f Please turn to page 5&) 
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A LasorC-olar print is very close to color 
and detail of original slide* Note shadow 
detail in model's eyes and on her neck, 

B C-pnnt made with 4x5 in Iomega live is 
good, but a bit loo dark. Skin I ernes are of I 
slightly and sharpness is reduced. 

C Cibaehrome grin l is dark, with reduced 
shadow detail. Sharpness is about that d 
A, but background color is of F. 

D fl-print is nol precise in color, lacks 
detail. Skin tones are too orange. Sharp- 
ness is less than (hat of other prints. 




So-called Arl Prjnl takes 
advantage of the tact that, 
once l he slido is encoded 
electronically, the informal 
lion car be almost Infi- 
niloly modified. The effect 
shown here, called TCP 
999, Is One of more lhan 
3000 variants Dial are cur- 
rently available. 
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Bumps disappear under 
the advanced technology 
that Arctic applies to the 
trail with the 1980 Trail Cat. 



you’ve got a days worth 
of riding ahead of you, you’d 
trade your sore and aching 
muscles in a minute for 



of the engineering magic 
that establishes and assures 
Arctic’s superiority in the 
snowmobile industry. 



Trail Cat’s remarkable 
suspension system is an 
Arctic first in the consumer 
sled market. 



what Trail Cat has to offer. 

In developing Trail 
Car, Arctic Cat engineers 
took the sophisticated ride 









roil suspension system 



make* (he fotnips ciisoppear. 
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Trail Cat is more than 
just a magical ride. 

Assembled with all 
the care and good breeding 
that are the attributes of 
any Arctic Cat, Trail Cat 
purrs with agreeable 
accoutrements; illuminated 
gas and oil gauges; a 
choice of either 340 or 




440 fan cooled 
oil injected 
engines; 



characteristics of other 
Cats one step further, uti I izing 
long travel slide 



Slam Bam? 



No thank you. Ma'am 



a new 

rail suspension system. Coil 
springs over the shocks 
jgi up front on the skis combine 
with torsion springs on 
y the front arm and external 
coil springs over shocks 
on the rear arm to produce 
a smooth and comfortable 



Everybody knows the 
problem. Trails, no matter 
how beautiful or scenic, 
eventually erode and rivet 
your attention to a few A 

front of (' /M§t/ 



External ani spring , w 
iM. tr 5/locKJ on the Tffirdrrn 



The predictable result 
will be competitive attempts 
to copy. But history's 
score card puts Arctic first 
with almost every major 
innovation in snowmobile 
/j technology. Trail Cat is / 
y only the latest example / 

Tornon spnngs // 

t im the front arm. / / 



your snowmobile. The result 
is a ride that envies the main 
attraction at an 
amusement park, fi f Tl 
I t can be fun for | Y\ 
a while. But if 





Mikuni butterfly carburetor; 
a rraibstretching 7 gallon 
fuel capacity; a Vi cleared 
nibber track with studs; and 
optional electric start. 

Its an impressive list. 

Its an impressive snow- 
mobile. It's an impressive 
achievement in the 
evolution of Arctic 
Ik engineering. 



Icctronic (GDI) normally 



a mipartment; hand sewn 
vinyl covered, high 
density urethane 
^ and Ethafoam 

padded 



It’s Black Magic 
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NOW LASERS HELP MAKE SETTER COLOR PRINTS FROM SHOES 

fGfyiMii'fld from page 54 ) 



TO COMPLETE 
YOUR WORKSHOP 




IT’S CONVERTIBLE 




plus $30 handling and shipping 



The Atlas Baud Saw * Handles cut- 
off operations in a wide range of metal A 
- from steel and iron, to aluminum, 
bras? and copper * Comes complete 
with Mi hp, ITU 5 rpm motor * Trike* tipy 
shape stock bar, flat, square, hex, 
tubing structural shapes, and cuts u jLt 
any angle frcirn 5KJ ’ to 45] Max. capacity 
is 4"x6" * 3-speed V-belL and worm 
gear drive offers speeds of 30, 155, £50 
rpm *, Swiveling rapid approach release 
type vise ill lows fast w i t ups. Set desired 
ml , and spring mill ml feeds blade M 
proper speed for smooth, fast cuts * Has 
stock stop for repeat cutting * Converts 
to i vrtii at /* «j r ti an fur contou ring, natch* 
ing, slitting, Lind other operations in 
metal or wood. Length 41" height 371 
width IfiMv; Extends to 43" length, 47 V r 
height in vertical position, 

f MINTS: ATLAS PRESS COMPANY, rjH D - 40 

I 2019 N PllelMr, Kaiinuno, UM90Q7 

I Pieaso send me the Allas BSfld Saw (Uoc&l 43SB| 

I Encluien Is my check or Tin n n r^rer lor S?S5 CO 

1 (intludEs shipping and naradllng] or Charge my order la 

■ □ VISA I J MiNar Charpa 

* Ami. # Enp, Dies 

* N|fn( _ 

! AdtlfR-SS 

J Cily'SlatBi’Zip 

“ Send FKEt Atilt Power and Hand Ton I Calalftg 

I Wn:h,g^n rmijmiv, *U3 «krt IlH 

I i:nnl- ign|.i USA on . 

' Prlci tvbjld Ip change wllliDui nallCi. 
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.sorption by film dyes so that expos- 
ing the internegative with Users ia 
as faithful to the original scene as 
exposing it with a camera’ 

Claims like that, demand proof, so 
PM had several slides printed by La- 
serColor, Cibachrome, R-printing 
and C- printing and compared the re- 
sults. We didn't make any dye tr a ns* 
fere — they’re too expensive for most 
people- All work was done by profes- 
sionals experienced with the respec- 
tive processes. 

Each LaserColor print was superi- 
or to its competitors, though not al- 
ways by a lot. In fact, all processes 
gave good results. But PM staffers 
were unanimous in their preference 
for the laser prints. 

The C-prints generally were ev- 
eryone's second choice. Color fideli- 
ty was good and sharpness okay, 
though below that of laser prints. 
Interestingly, the C-print negatives 
were 4x5 inches, much bigger than 
70- mm LuserColor internegatives. 

Cibachrome did well, but prints 
tended to be dark and a bit over&a- 
turated. One slide taken in the sub- 
way was tabbed by a lab person “too 
dark” to print well, but the laser 
print, of this slide* was. if anything, 
better than the original- R-prints 
lacked color fidelity and shadow de- 
tail. It should be noted that Ciba- 
chrorae and E-printing kits are 
available for home use, which can 
cut per-print costs considerably. 

Not everyone thinks LuserColor 
Fully lives up to its claims. Steve 
Dunwell, a professional photogra- 
pher with two books to his credit, 
told PM he was disappointed with 
his experiences with LaserColor He 
showed me some laser prints he'd or- 
dered that lacked color fidelity, were 
decidedly unsharp, or both. He ad- 
mitted, however, that a dye transfer 
of one of the flume alides also came 
out poorly, And he has used a laser 
print in an exhibition. 

The wove of the future? 

Dunwell's experience helps point 
out that some claims for Laser Col or 
may be a hit overstated, but it in n 
brand-new system and should be 
given a chance to mature. The basic 
concepts hold promise to be the dom- 
inant mode of photo processing in 
the not-too- distant future. 

All other photo- processing sys- 
tems are optically based, but regu- 
lar noncoherent light can't make 
separate compensations in each one 
of a slide’s three eoloF-emulsion 
layers. However, laser light tan, 
That, combined with the proper elec- 
! tronic circuitry, can result in a ma- 



chine with incredible processing ca- 
pability. Since film characteristics 
can readily be represented mathe- 
matically, a computer programmed 
with this information could take a 
photograph* even badly over- or un- 
derexposed,. and make a perfect in- 
ternegative. Or, once the slide has 
been read in* the information could 
be manipulated many ways, much 
faster and more accurately than 
with chemical or physical means* 
Basically, the laser printer does 
this now. It has programs for Ko- 
dschrome, old Kodachrome and all 
other chromes similar to Ekta- 
chrome. But there’s no reason why 
it couldn't eventually be pro- 
grammed for all films] reversal, neg- 
ative and instant. PEC is now work- 
ing on a direct printing process for 
lasers to expose photographic paper, 
skipping the internegative. Its not 
fully developed, but could become 
the snapshot printer of the future* 
Going a step farther, the day will 
almost certainly come when cam- 
eras have solid-state electronic im- 
aging sensors instead of film. Imag- 
ine a photofinishing system where 
you plug your imaging module into a 
unit that transmits the electronic 
information to the processor, which 
reads the information, manipulates 
it if necessary and then direct-prints 
your "photos" with Users. If that 
sounds a hit too far out, it st least 
shows the potential of electronic 
coding of images. 

The laser printer can now make 
straight prints and rescue many 
badly exposed slide? (not usual with 
other methods). It can also make 
what PEC calls Art Prints — they re- 
semble impressionistic paintings— 
at the flick of a switch, Such poster- 
ization with conventional methods 
is not very easy or cheap; with La- 
serColor it’s as easy as making a 
straight print, PEC now offers over 
3000 combinations of color and pos- 
temation; it even has video ma^ 
chines that let a customer preview 
combinations before ordering. 

Press accounts of LaserColor have 
played up this poster! zation. tech- 
nique, but PM opinion was divided. 
The art staff liked the straight 
prints but were much more interest- 
ed in Art Prints. Editorial types, 
lukewarm to Art Prints, were much 
more impressed by straight prints. 

In summary, it seems that Laser- 
Color, whi to not yet perfected, is well 
on its way to becoming an integral 
part of the photofinishing world* For 
price and product information, write 
PEC, Fairfield Dr., West Palm 
Beach, Pla. 33407. IK 






CHEVY EL C AMINO. Here’s a downright elegant and practical vehicle, Hard- 
working El Camino sports a 6%-ft. cargo box arid payloads up to 1250 lbs., including 
* cargo, equipment and passengers. Inside, it’s surprisingly luxurious, whether you 
pick the standard interior or choose from a long list of available options. See arid test 
drive one today at your Chevy dealer’s. Many dealers can arrange leasing, too. 












WORKSHOP MINICOURSE 

ThE DRILL PRESS 



Highspeed iwiat drills ca n be used for 
boring both metal end wood. When accura- 
cy is especially important, you should uu 
■ bit with a brad or icrtw point. 



I n most woodworking shops* the 
cutters used In a drill press to 
make holes in wood are called “bits.” 
Metalworkers refer to their cutting 
tools as “drills.” There is a further 
distinction in names for the cutting 
task. “Boring” is generally applied 
to cutting in wood while “drilling” 
refers to metal cutting. However, it 
appears that the general usage to- 
day is the word ''drilling.” As an ex- 
carpenter, however, 1 confess to a 
preference for the word “boring” in 
wood. 

Buy accessories as needed 

Though there is a great variety of 
drill bits and accessories (for the 



drill press) to choose from, chances 
are that your shop arsenal will 
ultimately include 15 to 20 accesso- 
ries —one each in a number of sixes, 
diameters, and ao on* 

For openers, outfit yourself with 
set of twist drills for general shop- 
work and add the superior wood- 
cutting bits as the need arises. Be 
aware that good bits do not come 
cheaply, In fact, many of the very 
fine ones c:in T t even be found in your 
local hardware store and may have ! 
to be ordered specially from fine- 
tool catalogs. 

Choose the right bit 

Spade bits are available in most 
retail outlets and these are excellent 
when used for the task for which 
they're intended — heavy, rather 
than fine woodworking, such as in 
house carpentry. 

A brad-point bit is a good choice 
for average tasks in a typical home 
(and commercial) workshop. If you 
stock several screw-point bits, make 
certain you use the feed rate speci- 
fied by the manufacturer. The 
wrong one wilt lift the work from the 
table. 

Many woodworking professionals 
partly file off the threads on a screw 
point so that the bit works more like 
a brad-point bit. 

Quicker sanding 

Most hardware stores carry a 
stock of various-sized sanding 
drums. Check these out and, because 
they are relatively inexpensive, add 
them to your collection as the need 
arises. The drum consists of a rubber 
cylinder mounted on a shank that is* 
threaded on one of its ends to re- ' 
ceive a nut. 

As the nut (or in some cases screw) 
is tightened, it compresses the rub- 
ber cylinder slightly. The resulting 
slight hulge keeps the sanding 
sleeve from slipping off the rininy* 
during sanding operations. fM 



From loft to right, three excellent bits for 
boring accurate hole* In wood — power 
bore, bred point and spade bit. 



Thit drill-press accessory lets you per- 
form several drilling steps at once: boring 
pilot and Shank holes, countersinking and, 
on some versions, counierborlng. Manu- 
facturers such as Stanley, Sears, J.C, 
Penney and Ward offer these accessories. 



Always use a center punch to mark center 
of desired hole when drilling in metal. 



Use a board with Its center cut out when 
you must sand the full edge of a board. 
Here, the drum is long enough to sand 5/4- 
in, stock from edge to edge in one peat. 



An old. but good etunl: Meke your own 
sanding drum using a 14-in. dowel with one 
end sill and eandpsper wrapped around In 
the direction of the drill-press rotation. 



Three commercial and one homemade 
sanding drum will handle most DIY tasks. 
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Slip grips 

If cups, dishes and ashtrays go skidding 
oft tables and shelves aboard your boat 
or recreational vehicle, the Grippipad is 
reported to anchor them in place with a 
tacky but nonsbcky grip Imported from 
England by Pacific Coast Supply, Box . 
9074, Stockton, Calif. 95208. Ih© discs, 
coasters and shaft liners cost from $8.95 
for (he 9-inch drcfe, up to $26,95 for 
16x78- inch shelf strips that can be 
trimmed to size. Soup may slop going 
around a corner, but the mug won’t. 



Soft-kick hot shot 

Gas operation that cuts the recoil while 
using maximum-power magnum loads is 
the ciaim for I he new $400 Wildey Auto 
Pistol in 9 mm and 46 cal. manufactured 
by Wildey Firearms, Box 284. Cold 
Spring, N.Y. 10516. The pistol is recom- 
mended for metallic-silhouette shooting. 



Tandem troller 

For slow speeds or added safety with 
auxiliary power, a new outboard bracket 
from Sheyenne Marine, Sox 218. 
Waynesville, Mo. 65593, mounts over 
stern drive. Sierndnve s controls steer the 
outboard motor whife a spring arrange- 
ment dampens torque. 



Gun guard 

A new cushioned lock that can prevent 
the firing of any rifle, shotgun or handgun 
with a trigger guard is made by Michaels 
of Oregon, Box 13010, Portland. Ore 
97213, tor safeguarding firearms. Once 
the unit is pressed in place over the trig- 
ger, a key is needed to remove it. 



Rabbit in snow 



A lightweight snowplow originally de- 
signed for Jeep, Chevy LUV 4x4 end Su- 
baru front-wheel drive is now available lor 
VW Rabbit. At 260 pounds in steel, 200 in 
fiberglass, Sno-Way quick-disconnecl 
plow is $1395 from Sno-Way, 6102 West 
North Ave., Milwaukee. Wis. 53213. 



NEW NOW for outdoors 



Inow-ped moped 



A three- ski motor scooter will be 
introduced This winter by Chrysler. 
Due to be handled by its Marine 
Div dealers, the little 72- pounder 
is claimed to slide along at up to 
25 mph. Called a Sno- Runner, 
the midget snowmobile is pushed 
along by a cfeated track inside 
the rear ski, driven by an air- 
cooled, single-cylinder, 134-cc 
engine. For car-trunk storage, the 
unit disassembles into three 
parts. Up to three hours of run- 
ning is provided from the 1.3- 
gallon tank. Predicted price: 
about $650. 



Pull your car 

A ramp hitch that raises drive wheels of a 
smaii towed car r the Mason Auto-Lift al- 
lows even a car with automatic transmis- 
sion to tour behind an RV or truck, Tow 
bar slides up Nlch bar, locks without jack- 
ing. About $395 plus installation from 
PCI, 1975 South Blackstone, Tulare, 
Calif. 93274. 




'jDQ&d os ‘anna r-uKou. EUTSisio wrwns 




Drinks made with Seagrams 7 
Crown taste better because 
Seagrams 7 tastes better alt by 
itself. Make America's finest 
whiskey a part of your holiday 
entertaining. And enjoy our 
quality in moderation. 

Seagrams t Crown 



J w 



c/4nyoi\e for 
Tei\pns? 




If your racket is tenons, tlutibltfsor ■Ofl|df'i. rand 
you want 3 pc rtfs' L mulch tfutfry lime, vou can 
learn from the profc* Mortals. They kntnv u 
vlflJWiC w.iy In ioin two pieces of hvcjtnj [ojteihcr 
is with a tenon Lhut Ills irtlu il murine 

Fsfif fVoOtfHoJ'fcfrF^i magazine speaks this 
language to more than ! WUBXI readers— people 
ser ioutllv inlercMed sn making beimliflil things 
ulK uf wood Whether voU are an aspiring 
novice or an accomplished expert, you'll find il 
iti pi es pec tally informative magazine, vsilh finch 
detailed articles .ihcuil Iccfiinqoes urtil tools, 
materials and design, it's written hv maslcr 
craftsmen who share their many years of wood- 
working experience And it's pnnied on heavy 
paper to withstand years ol rcfcrvtwt All hack 
issues are in print ynd indexed periodically. 

If vnii warn to become a better woodworker, 
write Ini more informal ion about this 
beautifully ill uni rated bi monthly mazarine 
Better ye l send $12,00 Fur a one. year subscript 
t ion t Visa tn Master Charge accepted). |f yyo're 
not pleased, we’ll be happy to refund- 

ThrTlVNIiHt frfii 
t J Church Hill Hd 
Pf> Weis UJ UM 
Ntwldwi 

E. i.irnrcllrul 0 M 7 Q 



Fine 

W??1Wxking 



Build a picnic 
table you can 
store indoors 




Parking a bulky picnic 
table indoors when sum- 
rrier Is over Is practically 
Impossible. So If sits In 
the yard or on the patio 
1 2 months of the year. 
Mo) so with this unique 
design. Both (able end 
benches fold scissor. 
Fashion Jnlo an Incred- 
ibly small unit which 
means ihe whole thing 
can be stored in your garage or base- 
ment with room to spare, And If made 
of redwood, the table will last for years. 
To obtain plans and instructions for 
building this stowaway table send $3.95 
to Popular Mechanics Plans Service, 
Box 1014, New York, NX 10019. 





Before the first snow, check that their bolts end engine-mounting bolts are light. 



Getting your snow thrower 
ready for winter 



N ow is the time to five your 
snowthrower some prewinter 
attention. Before you boffin work, 
though, rend your owner's manual 
to learn the parts ami proper use of 
the equipment. Then follow the»e 
service tips suggested by Jacobson, 
a manufacturer of snowth rowers, 
Begin inspection by check inf? that 
shear bolts and engine- mounting 
bolts are tight, and that the engine- 
Htop circuit is intact. 

Lubricate machine parts 

Use the diagram ih your manual 
to locate parts. Some need luhricH,- 
tion before use. Remove the dis- 
charge chute, clear the flange’s slid- 
ing area and apply water-resistant 
grease to the sliding surface and un- 
der the chute retaining washers. 
Also lubricate the sprocket, sprock- 
et bearing, universal joint, ami trac- 
tion drive gears. 

Apply SAE No, 3D oil to the side 
plates of the drive chain until it en- 
ters each roller and coats shafts. Oil 
the throttle cable and other parts as 
directed in your owner's manual. 

Coat the collector abaft* with 
water-resistant grease when re- 
mounting or replacing them. Re- 
move the retainers and grease the 
bushings. 

Give the machine a general once- 
over, Tire pressure should be 12 
pounds per square inch (p.adj, 
Scraper blade should contact the 
plowing surface- Check for dean and 
tight wire connection to the spark- 
plug and for sufficient engine oil. To 
prevent snow and ice buildup, spray 
a coat of wax on the collector, collec- 
tor housing, impeller, discharge 
chute and deflector. PM 




Inspect your snowth rower Impeller to make 
sure It le clear of ell obstructions. 




Apply water- re state nl grease under ihe 
chute's retaining washers; also cost slid- 
ing surface, sprocket sprocket beering, 
universal joint, traction drive gears. 




Lubricate entire length of throttle cables 
sheathed lit metal coil-type conduits. 



64 POPULAR MECHANICS 



HINTS 

FROM READERS 



Reinforcing an ax handle 

This simple operation lengthens 
the life of an ax handle. Secure 
the ax head in a bench vise, bore a 
small, ^-in.-deep hole in the han- 
dle below the head and insert one 
end of No, 16 or other heavy* 
gauge wire into the hole overlap- 
ping the first wire turns, as 
shown, to insure a tight hold. 
Wrap the wire tightly on the han- 
dle to prevent slipping. Use 12 to 
Ifi ft. of wire to complete the 
wrapping. To secure the other 
end of the wire, bore a small hole 
in the handle near loose wire end 
and insert it. Or secure the end by 
winding it around a small screw 
turned into the handle. Top the fi- 
nal wire turns with duct tape or 
nylon-reinforced strapping tape. 

— William Moore 




Overlap first wire lurns to hold wire, 




Strapping tape secures final turns. 



Rc sealing caulking cartridge 

Most of us know that sealing win- 
dows with cau Iking saves energy. 
But, often, a full cartridge of 
caulk is too much for one-time 
use. To keep left-over caulking 
from drying out, I remove the car- 
tridge from the gun. Then, i melt 
paraffin or candle wax and dip 
the cartridge tip a few times in 
the wax to seal the tip. 

— Charlea R. Hissed 





■ ' 






The cornerstone 

of the Insurance Store. 



j 

i 



Some insurance agents offer the policies of a single 
insurance company. And that's okay. 

But Insurance Store agents are independent. So 
they’re free to offer you all the policies, coverages 
and services of many leading companies. Which gives 
you a better chance to choose the plan that's best for 
your special requirements. 

You can depend on the Insurance Store agent to 
help you make that choice wisely (and to follow 
t h rough wi t h consc i ent I ous $e r v i ce whe n yo u need it). 

He or she might very well recommend one of our 
innovative Continental Insurance package policies. 
But if another company's policy can solve your prob- 
lems better, you can get their plan. That’s the beauty 
of "freedom of choice’’ And that's the beauty of 
The ’Insurance Store, 

To find the nearest Store, call an agent listed under 
Con! i cental Insurance in the Yellow Pages, 




featuring Continental Insurance 

F ryn 7hf Cortinervlji fnsurincECompini** wbudunejol The Co^rfiEfilsl C$f postal'' 
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Simply focus and shoo! with a Yashica FR 
Series camera, Its that easy 

These quality compact SLR's are totally elec- 
tronic making 35mm photography fun and 
foolproof. 

And the Yashica FR! FR I and FR II are so 
affordable you can begin building a complete 
system with Yashica and Zeiss lenses, plug more 
than 200 accessories. 

Free and easy 

Buy a new Yashica FR Series camera and get 
a Free "35fWn World'’ photography course! 
Ask your camera dealer for details. 




YASHICA 



V. i ■ in. - ft jnc '1U iNTit- Dr Fara*nu& N J 
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Elmer's Carpenter's 
Wood Filler. 

How the pros 
make it look easy. 

Ever wonder how the pros do it? Wilh 
Elmer's® Carpenter's Wood Filler. It's 
easy to " work” and won't pull out while 
being applied. And it gives a smooth 
application (hat reduces sanding 
time. Besides, you can sand, drill, 
nail. Cut, varnish or stain ElmeFs. 

And its special latex formula resists 
cracking and shrinking. Of course. 
Elmer’s is safe and non-toxic * moisture 
and solvent repellent, and workable 
up to 10 minutes. It even washes up 
with water before drying . Now that’s 
dean and easy. 



*An defined byFcKJeTaf Hazardous Svbsianees Act 




PHOTO 

HINTS 



Something’s burning 








A simple burning- in tool can be 
made from two piece? of card- 
board and a paper fastener. In a 
piece of cardboard about 11x14 
inches, cut a hole the size of a half 
dollar about 3 inches from the 
center. Then cut a disc large 
enough to accommodate a series 
of holes ranging from half-dollar 
to pencil size. Clip the two pieces 
together with a paper fastener; 
rotate disc to the hole best suited 
to the work .— Bob Berger 

Extension cord i$ lifeline 

The rechargeable batteries in a 
(lash unit can go dead at inoppor- 
tune moments. Even if you carry 
the a.c, adapter around + its cord is 
often too short to allow freedom of 
movement. Keep a long extension 
cord in your car so it's there when 
needed , — Margaret Shauers 

No more hen tracks 



Annoyed because fingerprints 
show u p unexpectedly on your en- 
largements? Handle nega with a 
pair of tweezers about 5 inches 
long; the kind stamp collectors 
use are fine. — /2o&er( Hertzberg 
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Get a plane off the grown 
while you get your future 
off the ground 



David Jans&iy 




You pul an Air Guard pilot into a jet that tears down the runway faster than a 
race car, 

But you don't let him go it alone, You back him up with the finest radar 
technicians, engine mechanics, weather experts. Air Guard men and women 
who've learned their skills at the best schools money can buy. 



And thats where you come in. Become a part of the professional Air Guard 



team. Learn any one of hundreds of skills. Skills vital to your 
country's defense. Skills that are vital to your future 

See your local Air National Guard recruiter. Or call us, 
toll-free, 800-638-0936 (except wm 

in Alaska, Hawaii and Puerto W© laUQIQ 

Rico). In Maryland 
call 301-981-3610. 



America’s Skies. 



NATIONAL 

GUARD 



The Guard belongs. 





Now you don't have 
to settle for too much 
'tar'or too little taste. 
Because choice 
tobaccos "misted" with 
mellow menthol create 
an easy taste that's mildt 
but not too light. 

KGDLMILDS 

Mild, but not too light. . 









Warning: The Surgeon General Has Determined 
Thai Cigarette Smoking Is Dangerous to Your Health. 



available in IOD'se 



o t 



CARCUNIC 

SOLUTIONS 
FOR MECHANIC A 
HEADACHES 

BY 

MORI SCHULTZ 



No alternative 

The other day l than? a mechanic dis- 
row m et the battery lead while run- 
ning an engine at a fast idling speed. 
His explanation watt that if the en- 
gine keeps naming, the alternator is 
producing current for the ignition 
circuit and is, therefore, working 
properly, is thin trh accurate wag to 
text an alternator ? — T/toma-tr King, 

V it ex , Ohio, 

No, The procedure does not prove 
sin alternator is in perfect shape- 
Moat alternator stators have three 
sets of windings and three sets of 
rectifier diodes. If one of the wind- 
ings or diodes has gone had, the al- 
ternator will still produce enough 
current for the ignition circuit, but 
won't produce enough current to 
keep the battery fully charged. The 
most accurate way to test an alter- 
nator, therefore, is with ammeter, 
voltmeter and ohm meter, as we’ve 
he i'U doing nil along. 

There's another angle to this. Sup- 
pose the alternator is in good condi- 
tion, Disconnecting the battery lead 
■m ay damage it. Allowing an alterna- 
tor to operate without a battery lead 
can cause u rise in voltage that puts 
stress on the alternator windings. I 
Furthermore, when the battery lead 
u disconnected, n high voltage spike 
is. induced in the electrical system. 
This spike, which can reach 150 
volts, may damage diodes, as well as 
the regulator. When the battery 
lead is reconnected, another spike is 
produced. All in all, disconnecting 
r he battery lead with the engine 
running is not a good idea. 

Loose hood's had tt 

The hood of my 197H Zephyr is loose, 
ft rattles. WVraf can / do about it? — 
Arthur Dewitt. Peoria , 111. 

Readjust it. Here's how: 

1. Raise the hood, 

2. Loosen the locknuts on the two 
hood bumpers and lower the bump- 
ers. 

3. Loosen the two hood-latch re- 
taining screws. Then move the hood 
latch until you get a flush fit be- 
tween the top of the hood and fend- 



ers, as you apply upward pressure to 
the front of the (closed) hood. Now, 
tighten the hood-latch retaining 
screws. 

4. Raise the two hood bumpers, so 
there is no movement (looseness) at 
the front of the (closed) hood. Now, 
tighten the hood bumper locknuts. 

5. Check hood operation and align- 
ment by opening and closing the 
hood a few' times. You can use the 
same procedure to adj ust the hood of 
a Ford Fairmont, 

Fresh breath 

/ own a 1 9?fi Chrysler Newport- which 
has had a surge at idle since the day I 
bought it. Trips to the dealer, result- 
ing in several engine tune-ups and 
countless adjustments, hair failed to 
smooth the idle. The denier note con- 
tends that this car has an inherent 
poor idle, and any more complaints 
on my part are u waste of breath. 1 
still say that an expensive car should 
not act this -way. Your suggestions 
would be welcome. — Norman Arden, 



The trouble may lie with the vacu- 
um signal sent from the carburetor 
port to the four-port fuel tank char- 
coal canister. On signal, the char- 
coal canister is supposed to H dump ,f 
gasoline vapors, through a purge 
valve to the carburetor, for burning 
in the combustion chambers, Jt f s 
been found that, in some New ports* 
the signal has been prolonged, lead- 
ing to an increased flow of vapors 
from the canister to the carburetor. 
This throws the idle mixture off and 
cause? rough idling. 

Solving the problem involves in- 
stalling a vacuum reducer (part No, 
4005139} in the vacuum hose, be- 
tween the carburetor and canister. 
The vacuum reducer is designed 
to readjust the vacuum signal;; that 
is, it will delay the opening of the 
purge valve in the fuel tank canis- 
ter- 

Re careful when installing the 
v acti u m red uce r. The N e w port i s 
equipped with two vapor canisters, 
and you must get the reducer in the 
correct vacuum line. Facing the 
front of the car, remove the extreme 
right-hand vacuum tine from the 
canister on the eight. Place the vac- 
uum reducer in this line. 

Fast aid 

1 need h elp — fas 1. 1 n fo u r y ears ' ( i me , 
my 1975 Pontiac Li Mans with $50 
ru.-in. engine has needed three High 
Energy Ignition {HE I) modules. 
Now, because my ear won't start, a 
mechanic sags 1 need a fourth. Tell 
me — ra n / switch from this pain-i ti- 
the -neck system to con ventional igni- 
tion? — Sheldon Weiss, North Miami, 




Lake Charles , La. 

1 agree with you. Norm, So does 
Chrysler. An advisory from the com- 
pany outlines a possible cure for the 
problem. 



Fla, 

Sure you can, but don't, There's no 
need to go through this needless ex- 
pense, or so 1 believe. Because of the 

(Pwass ttgn lapuga 79) 




Dangerous pole vault 

A drive shaft i hat drops as a car speeds down me highway could bo 
one cl the mosl serious hazards a driver faces, It depends on which 
end of the shaft (alls, lithe shall breaks loose Iron the rear universal 
joint, power is lp§1 and the oar oan’i be drivon While 
its inconvenient the outcome isn't as serious as 

having iho dnveshah break loose up Iront If that pain ifc the neck o- 

should happen , the sh afl ca n dig ante the pave^ this breaks loose 

men! and act as a pole vault to 
flip the car over The be si 
cure ts prevention Peri- 
odically check universal 
pints for looseness. 

Lubricate them i( ihey 
aren't sealed- I) you 
near noise Irom the 
joints, which may be 
accompanied by vi- 
bration, don't drive the 
car at high speed until 
you check rt out. 
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CAR CLINIC 

(Cortf, wed from gsgp 71 ) 

number of complaints Car Clinic 
has received concerning “bad" HE1 
modules, 1 discussed the situation 
with GM engineers. I was tuld: 

"Moat times* when a problem 
seems to be the result of an HEI 
component, the cause is poor con- 
nections — not a component — espe- 
cially if the problem occurs in the 
low voltage circuit, consisting of the 
pick-up Coil to module connec- 
tions," 

When it comes to what seems like 
module failure, therefore, here is 
what you should do before condemn- 
ing the module: 

1, Remove the modulo, 

2. Clean the module terminals 
with an emery cloth or a wire brush 
to remove oxide film. Then, coat the 
terminals with a thin layer of petro- 
leum jelly, 

,i. Remove the connector body 
from the pick-up coil lead. Flow a lit- 
tle solder between the spade connec- 
tors and the wiring to assure good 
contact, but use the soldering tool 
carefully. Don't let heat damage in- 
sulation. 

4, Squeeze the side rails of the 
spade connectors with needle-nose 



pliers so they will make a tight 
fit between connectors and termi- 
nals, 

&. Apply a small amount of silicone 
heat- transfer grease to the base of 
the module. You can get this grease 
from hGM dealer by referring to AC- 
Delco part D-1920, 

(5, Install the module and recon- 
nect leads. See that all terminals htk 
seated tightly and metal-to-metal 
contact is secure. 



Missed the mark 

iMy 1977 Ford LTD with 3G2-cu.-in t 
engine and automatic tram* mi union 
teas recently worked on by n Ford 
mechanic to replace the transmis- 
sion front pump seal. The job had to 
be done because of a bad leak . / now 
nee evidence of the name leak. Trans- 
mission fluid is spreading out along 
the transmission rase. What did the 
mechanic do wrong? — William Wil- 
cox, Kansas City * Mo. 



CHECK EACH GELT, BOTTOM AND TOP 



SOT TOM 



Repeat story 

You've heard it before: Check the drive bells before 
winter seis in, and avoid breakdowns which can 
be particularly uncomfortable on a cold, snowy 
day. However, wftsf pan of Ihe belts you 
check is quilo important Bells may look 
okay topside, but (hey frequently fail from 
the inside out. Therefore, be sure to look at 
the bottom edge of (he bells (or ihese trouble 
signs: 

■ Glazing — A sick, hard (glazed) surface 
slips, causing engine overheating. 

■ Cracks— Small cracks enlarge and break 
through as a belt f taxes. 

■ Peeling or splitting rubber — A Irayed pelt 
will soon fall. 

V Son rubber— Oil and grease that gel on a 
belt cause the material to become soft and de- 
teriorate. 




TOP 



&OT TOM 




OUBLE SAVER. 

New Duro' 1 " E-POX E ' 5 glue in Ihe Quick Mix IM Syringe takes the guess work and ihe messoul of 

^ he new Quick Mix Syringe measures an equal amount of E POX £ 5 resin and hardener every 
lime There's no measuring and no waste like you get with two- tube epoxies With Hie Quick Mix 
Syringe, you use only what you need. 

You can repair plastic. Wood Mela I Ceramics. And glass, 

%% Duro £ POX E 5 is one of Hie strongest glues you can buy 
Yet it bonds in only 4 to 6 minutes. 

Save trouble. Save time Save mess Duro E POX E 5 
m the new Quick Mix Syringe is one of the tine Duro 
AL family of household and automotive repair products 

V NEW IDEA: I . Coal screws or 
narls into dry wall or paneling 
with E-POX-t 5, Add structural 



with E-POX-t 5. Add slructural 
strength fasteners hold 
belter, longer. 



2. Where fastener has pulled out, 
E-POX E 5 can fill hole, hold 
new fastener in 



SAVE IT WITH _PURQ 

Woodhill Permaftex 

1 CwiAr ■ ■ 
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The Dry Look leaves hair feelin g 
as softand natural as it looks. 

The Dry Look gives you more than a great look . 
It leaves your hair fee I m u soft and natural, too not too stiff. 
The Dry Look in pump spray or aerosol— with a formula that's 
right for your hair. Gel The Dry Look. . , and donT be a stiff! 

GTIHp Gt nolle Conn n- '-y. iSTD 




He probably made a wrong di ag- 
nosia and an unnecessary repair. 
Before tearing into the transmis- 
sion, he should have cleaned off the 
transmission case and run the vehi- 
cle to induce leakage. Usually, a leak 
past the front pump seal is verified if 
oil shows up inside the converter 
housing. If oil is simply spreading 
over the case, the oU-cooler-line fit- 
ting is probably leaking. This leak 
can be stopped by replacing the fit- 
ting with a new one and torque mg to 
15 to £0 foot-pounds, which is a lot 
easier and leas expensive than it 
would he if you were replacing a 
front pump seal. 

It's important not to try and stop a 
leak by tightening the fitting be- 
yond specification. If you do that, 
transmission case threads may be 
damaged. 

Wintertime cocktail 

Ever since my 197& Volvo 242 was 
new, I*ve been having a wintertime 
problem. When driving short dim* 
lances, making frequent slops, gaso- 
line gets into the crankcase and di- 
lutee the oiL ,4 fete hundred mites of 
this raises the oil level from normal 
to VMm. above the Putt mark on the 
dipstick „ 

Getting the engine warm by n tang 



drive on the interstate evaporates the 
gasoline and brings the oil level buck 
to normal Unsuccessful attempts 
have been made by Volvo mechanics 
to cure the trouble T which does not oc- 
cur in inarm weather. is there a 
curef—Hans H. Renner, Conway, 
Mff. 

The usual cause of oil dilution, 
which occurs when excess gasoline 
washes down cylinder walls into the 
crankcase, is an over-rich fuel mix- 
ture, coupled with short- trip driving 
in cold weather. Have your mechan- 
ics checked choke function, tried ad- 
justing the choke to a leaner setting, 
seen to it that the carburetor air 
cleaner is not obstructed, tried read- 
justing the fuel mixture, and made 
sure the cooling system thermostat 
is working properly? If they have 
done all this, then the only way to 
keep diluted oil from causing prema- 
ture engine wear is to change the oil 
and oil filter frequently during the 
winter. 



SERVICE AND SAFETY 

■ According lo the Tire Industry Safety Coun- 
cil. "Mud and snow (ires should always be 
mounted on the axle Chat propels (he vehicle in 
order lo gain (fie extra traction thal Ihese Hires 
provide " Thus, if you own a car wiih front- 
wheel dove, you should put snow ures on the 
Ironl wheels. 

If you have a four-wheal drive vehicle, put 
snow tires on ail lour wheels to get maximum 
traction, 

Bui if yours is a "conventional' (rear axle) 
vehicle, just inslall the snow tires on I he rear 
wheels. 

■ Chrysler cautions that power -steering, 
pump-bett tension has a "great effect on pump 
life and performance" of the 1970 and T979 
Challenger, Sapporo and Coll station wagon. 
Boh tension should never exceed the speerfi- 
caticn of ihe manufacturer, which is from %a- 
to ^-in when the belt is depressed at its 
midpoint Irom above with a 22-pound pres- 
sure. 

■ 11 ihe elulch pedal binds in a 197? or 1 970 
Ford F-1 QQ, F-1 50. F-250, F-350, Econoline or 
Bronco, have a newly designed release bear- 
ing that's known as pad No. D7TZ-7S4U-C in- 
stalled. 



GOT A PROBLEM WITH YOUR CART 

Just ezk Molt about ft, Send your quesTion to me Car 
Clinic, Popular Mechanics, 22* west 57m St., Hew 
York, N. Y. fCXhP White tatters canrwf be srawaroa 
individually, problems l hat are of general interest wilt 
be published in the eetornn. 



■ Be careful when gapping sparkplugs in a 
1 979 Buick with V6 turbocharged engine. The 
specified gap is .040-la The plug gap for V6 
engines wiihout turbochargers is ,060-in This 
is a considerable difference, so be sure not lo 
conluse the two. Wt 
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Stanley passes 
the buck toyou. 







"Saw Bu 
good lor 









Mm m ■ Pleastf&en-sirri!* $1.00/ $1.50 

1#UI Flip lift. ihe purchase price of m y new i 

• Stan lev Handsaw. Specsai Saw Buck" I 



tay and rvaisler receipt attached Schd to Slanley Tools. 
FU LTOX 3000. Dept PH 



New Britain, CT 06050 



Name. 



Address 
City 



Stale. 



lC 



Right now is the best time to get that Stanley Handyman Saw 
you've been thinking of Because now when you buy one of our 
quality saws, you II get a "Saw Buck" back in the 
bargain (SI .00 for one-piece molded handle. $1 .50 for 
wood handle— plus 1 5<z postage). Purchase any specially 
tagged Stanley Handyman Saw from your participating 
Stanley deafer, Then send the special Saw Buck tag with 
register receipt and coupon to Stanley, and you'll receive 
you r cash rebate through the 
mail. But hurry, this offer ends 
June 30th, 1980. 

helps you do things right. 



THI 

TOOLS THAT 
I1F.LFFDBUILD 
THt OlVMPICS 



STANLEY 








A fter seeing Piideo's paint pad 
in the November PM 
Workbench, readers wrote for more 
information. So, we decided to give 
the device a closer look. The unit 
proved to be a time&aver for cover- 
ing interior, as well as nonrough* 
sawn, exterior surfaces with Latex 
paints and stains. However, it is 
not designed for extremely thick, 
dripleas or oil-base paints. 

To use, fill the tank and pressur- 
ize it with 20 or 30 pump strokes. 
Paint flow is activated by depress- 
ing a button on the handle and 
stopped by releasing the button. A 
sliding lock on the handle under- 
side depresses the button to pro- 
vide continuous flow* 

To clean the unit, connect the 
back-flush attachment to the end 
of the applicator-feed hose and 
then to a garden-hose faucet. 
Flush with water until it runs 
dear. A garden hose adapter, nec- 
essary to connect the back-flush 



SPECIFICATIONS— PAINTER 

Tank, plastic, 1-gtf capacity, 
ttaw: 15-h , e*mr rtejciMfr plasic 
R*plftW*bl* Wldv n^oA.fKatkBd, prusw* s*nHliYH 
Pn»: S7S 

Manulaclur&r, Pkjco Inc . 2£30ElmSt . MirmsapcHiE, Minn 
5*414 



Complete kll includes tank with hand 
pressurizing pump, bock-hush attach* 
merit, applicator, pads, hose, funnel. 



Pressurize by stroking the pump. Point 
gradually fills hose and saturates pad. Re- 
lief valve prevents overpressurizing. 

attachment to standard kitchen or 
bathroom faucets., is available at 
many hardware outlets. The self- 
sticking pad may be cleaned with 
detergent and water, or re- 
placed. — Rosario (Japotouto 



Hand- pressurized painting unit, made for 
water-soluble paint, lets you work without 
constantly reloading the applicator. 



Remove the pump assembly to fill the 1- 
gal. tank with paint. Don't try to uae ex» 
tremely thick, dripleas paint or oil paint. 



Regulator button on applicalor lels you 
control paint flow. Sliding lock secures it 
in open position for continuous feed. 



PM LOOKS AT 

PADCO PRESSURE PAINTER 



b ion deficiency 
a threat to your life 
when you drive? 



Do you lose your temper or your ludgmeni 
or even your concentration when driving? it 
you do, it may be because you m breaming 
unbalanced ion -starved air. 

Think of it this way. When you re walking in 
the mountains or by the seasnore me 
negative-positive cn balance in the air is 
■deal, with negative ion density between 2000' 
4000 per cubit centimeter. (In a moving car or 
other vehicle there is usually only &0-1Q0 
negative ions per cubic centimeter A no far 100 
large a proportion of positive ions.| The 
important thing is Negative ions are good lor 
you and help you. positive ions make you 
grumpy and tired and affect your judgment 

Now. space age technology has produced 
theU lonur* 300 so sm an it fi ts t nto the pal m of 
your hand and weighs only 4 oz 




The Bicnaire 300 fits on your dashboard 
wilhpgl obstructing your view Ng interference 
wuh your radio or CB Keep your windows 
open or closed. 

The 8 Iona ire 3G0 has l00 B o solid slate cir- 
cuitry No moving parts to wear out. Tested in 
(he coldesl Canadian weal her, ft is built to give 
you many years ol maintenance-free service 
It has a multi-point iQn source and provides the 
highest ion ouipui of any seli-odmamed unit of 
its size 

The Bi-onaira 300 can be used with total 
peace of mind. No exposed high voltage 
wires, no sharp corners, no light reflecting sur- 
faces to distract you. 

The Bionaire 300 is completely self- 
contained. so no under-clash power pack is 
needed Vou don't drill or tap (he ignition coil 
To install simply attach (he (wo-wire connec- 
tion to your lyse box or ignmon system The 
unit operates automatically when you switch 
on (he ignition The solid stale pilot lamp tells 
you it's working Bionairc 300 uses exactly 
1 a watt D.C power It may well be the best 
investment in car safety you ever make. 

New! A home-office unit l be size of a cigar 
box that is efficient for a 15 k 15' room. 



I B-V Distributors, P.Q. Box Sip. 

I Grand Island. New York 14072 Dtp! KB 



1 



I’m sold or. twanhy. erwrgned air in my car or finmr 
tenc;n« delivery iftduded, lui a cOKipteie money- 
back Si day f a 

r. Tht SiprwJnd 30d llnrlhy hj| al 399® 

□ The Slaiwlr* 1 00 Ihome-onira unm ft S 1 J§ 00 

V and Omane -reimancs a4d aatea cas t 

l may (alum ?< 1 hgr .-ism undamaged j i days and 9 ? t 
a lull wtiitd i( I am nol sar r;l sa I enclose my | Chech 

□ rtlQdnjyonfflr l0r 5 - fr pii-nr.r- chirga my 

^ Visa □ Masiaichaj'ge Qj Amencan Express 



Aca.we. ^EKpirydw*. 

StqrLflluni 

(ft«£4MWy D> Ship merChandwiM 
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Cut the rope diagonally In ihe direction of 
the twist, SO it has * tapered end. 




Saturate between strand ends with glue. 
Taper with fingers covered by wax paper. 



A 




Follow the natural curve of the rope as you 
glue It to vinyl upholstery baching. 




When the place mat is complete , trim off 
excess vinyl, so rope conceals the edge. 




Begin winding at the candlehoider base. 
Apply glue to rope and preas In place. 



R ope craft is an enjoyable pas- 
time that you can use to add an 
attractive nautical Look to your ta- 
ble setting, Here are directions for 
making place mats, napkin rings 
and candleholders. Once you've 
mastered the techniques, other 
projects will come to mind. 

Baste technique 

To begin work, diagonally cut off 
the rope tip following the twist of 
one of the three strands. Using a 
glue gun, saturate the end with 
glue. Protect your fingers with wax 
paper or plastic gloves and twist the 
rope end into a smooth taper in the 
same direction as the strands. 

Use plenty of hot glue to attach 
the rope to a surface. For example, a 
Vfe-in,-di&, bead attaches 14-ill. -dia. 
rope. Work a 2- or 3-in. length at a 
time, so you can place the rope in hot 
glue 10 to 15 seconds after the glue 
has been applied and before it be- 
gins to cool and set. Hold the rope in 
position for almost, a minute. If the 
glue sets before you're ready, cut it 
off with a knife or reheat it with the 
gun’s hot nozzle* 

Utilize the natural curvature of 
the rope* allowing it to follow the 
shape of the object. Rest the gun 
against previously glued rope to 
guide the head tor the next coil. 
When you're near the end of a 
project, determine where the rope 
will end. Then cut the rope and taper 




Napkin rings are ahqri lengths of PVC pip* 
covered with coll* of glued-on rope, 



the end with glue before you com- 
plete the last coil 

Place mats 

To make a 13x 18-in. oval place 
mat, you’ll need about 5t> ft. of rope. 
Tightly tape a 15^20-in. piece of fab- 
ric-backed vinyl upholstery to a 
work surface, face down. Square-cut 
one end of the rope, treat it with 
glue* and pinch the end fibers to- 
gether. Lay a ^x4-in. bead of glue 
in the center of the vinyl, parallel to 
the tong axis. Position the first 4 in* 
of rope and hold it in place. Follow 
the natural curve of the rope and 
glue an adjacent segment, making a 
very tight bend, When you finish, 
trim off the excess vinyl. 

Candle holders 

With the candteholder sitting on 
its own base* start work at the hot- 
tom by laying a 2 - in* bead of glue on 
the tapered end of the rope. Press 
the rope into place at the base. Con- 
tinue gluing and winding. 

Napkin rings 

Begin work by hacksawing 1 Vb-in,- 
long sections of I Vi-in. o.d, PVC pipe. 
Sandpaper the ends and outside sur- 
face. Start the rope coil on one end 
and gradually work to the outside 
and to the other end, completely cov- 
ering the ring. 

How-to instructions for more rope 
craft projects are available from the 
Bostik Consumer Div., USM Corp,, 
440H FottsvHle Pike, Reading, Pa, 

m 



SUPPLIES 

Mularkil*: . '/«-m -elm Manila, rope, 85 smtKHti as 
available, witti fawfisl viable fibers, w&x papa*; Uibric- 
backed vinyl uptaastory maternal. plastic dbme’&lore 
Or gW c&ndlehuKferrs; Ift-ifi.-ad PVC plsanc [ape. 
masking taps; SO-grii sandpaper. 

Tools: Sostik's ThenTOMjnp Electric GIue Gun or oth- 
er fllufl gun with hoi-man qiun slices, guilty kmle; 1-npfi 
measure, scissors, hacksaw 
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The Vantage Point 

Where great taste and 

low tar meet. 



vantage 



Great taste once belonged 
only to high tar cigarettes Not 
any more. The secret? The 

3 

works together wi th our rich 
Flavor Impact' 1 * tobacco blend 
to deliver satisfying flavor in 
every puff That's Vantage Low 
tar with a uniquely satisfying 
taste And that s the point. 



tar, Menthol and Vun itoye 1Q0& 



Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous toYour Health, 
_ 

FlLTFfl tOO's 10 mg. "Tar", Q.B mg, nicor-ne. FILTER. MENTHOL 
V. mo "iaf.Q.8 mg. mcormp. av. p & crgareiie, FTC Report MAY 



* m I 

m * * • 
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A Mnloraser is an electric era sung machine designed lor 
heavy use The housing is -made of lightweight Lexan which 
resists cocking or chipping it dropped The eraser is 16 per- 
cent lighter than competitive products end. smee it is doubie- 
insulaied, il otters the safety advantages oi a grounded appti- 
ance wrthoul having to use? a three -prong adapter plug it is 
al artists and drah.ng materials stores, priced at $50 Keutfel 
ft Esser Co.. 20 Wtuppany Rd , Morristown., N.J. 0796Q. is 
the manufacturer 

B Pouian s model LTA 400 line trimmer attachment converts 
■ l ga&olme- powered chain saw into a nyton Ime tnmme: It has 
a OSO-m -dia nylon Ime that cuts a 17-m. -wide path The trim- 
mer sweeps, edges and mows grass and weeds For use on 
most ma|or brands ol lightweight chain saws, the nylon linn 
trimmer attachment is priced at $70. Beaird-Poulan, Box 9329. 
Shreveport. La 71 109 



NEW NOW 
for home and shop 




C By providi ng an elevated c lamping area on the pro ss table, 
the drill press clamping fixture solves the problem of how to 
hold various material s for drilling The tincture, designed tory$e 
with lover-jaw pliers as clamps is especially helpful for holding 
small workpieces. Made ot steel and angle iron, it is bolted to 
the drill press table. It s available lor $54 .95, including postage. 
Safely Speed Cut Mfg. Cb , 13450 North Hwv 65. Anoka, 
Mmn 5530:3 



D This hardwood veneor mantelpiece is designed 1<yr u&e 
with most major- bra net, factory- built fireplaces The top and 
side plywood support pieces are mealed and nailed to the wall, 
then the face pieces ate amply snapped in place by hand. 
They're available m three styles. unfinished, from $2QQ r and in 
dark pme or antique while Irom $235 For installation over 
bnck. slate and other noncombustittfc material. Rustic Crafts 
65 Wnsl Shed i eld Ave Englewood. N.J. 0763li, 
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The international Society of Postmasters announces 

OFFICIAL GOLD ON SILVER PROOFS OF 





i Ik- ' Hermes Head" wn* the 
in l s Li i 1 1 p u I Crecrt I E boh r* 
! • dcinMiiindlinn ui Jrteplfiil 
mi [nririin 

: 1 1. - I . 1 1- 1 r oF rireujt myth- 

olejfy. 




! Ll- 2-skj!:Lrnn "crowned mi- 
ii i|" design mf IceEpnd whs 

inihi d on a fleam urt: siomp 
UnK 4U.OOO were pruned — 

□ hlI I bey tire enlrerlieEv d i IT t- 
ri i in enme hy today. 




The tceamihip on the I reol 
atump of FVru nprtRnu? ihe 

jiu.-thutl by which ■■ i-ri 1 1 w;is 
delivered in thnl Oounrry 
when Mi lint stump was 
(»5 wed in IStT- 




''Liberty Senied" is she theme 
of the firm sranip of |,jj>erH* 
Uuacd on a British colon w* 
dcaigrt, it dilfen In lElAI rhe 
fielmet hns hfcninr it cap, arid 
■he figtire is on -p none tc-tiy 




Thu* fpnvous penny Bluet of 
Crmi Driiam, ihc world'* First 
Piiseli^i' it tump. 1 1 bear* a 
eluiain; pnrfriiit ui Ihe young 
Quoto Vif tciruj 
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"Tiger a Hoad" 
t>f Aiy.ii iitu si Lin 




CJuaLchielti'ts firvl 3-lariVp Lt> i^cjirE lejrt ui Liu uteinulan stamp 

bused on Its Coal ol Arm.* enlarged to show fine deluil 

The *tm symbol iaes liherty in gold on sterling 

The branch of live- na It . 

pairiotinm And the laurd 

biucieh. victory 




The l-cinditreen stamp of lloliviit h first stamp, the S 
Chinn is identified by its centavos,, depicts a condor — 
"Im peri*] Pragon" nrntif, The The large bird nut ivy to ihe 
Chinese characters, stand for A nde* — perched op a globe 
s he Great Thins Pyna&t y ST i i hue list* talE it rhe 1 'Condor 

lasiM?! 1 



A definitive collection of 73 historic stamps —ihe first stamps 

ever issued by the 73 nations that were the first to issue postage stamps. 

Authentically re-created in 24kt gold on sterling silver, 



IN THE YEAR 1840, the first postage Siam p 
in history was issued. It was a stamp of 
Great Britain, which came to be known as 
the 'Penny Black' This historic stamp was 
destined to change (he course of life through- 
out the civilised world. For it heralded the 
tS s lj a i ice by Other Countries of their Own 
- tamps — and eventually resulted in an inter- 
net tinnnl postal network linking peoples in 
ev.:M v corner of the globe. 

Now, the International Society of Post- 
masters will pay official tribute to the first 
Stamps of the world by issuing aii unprece- 
dented collection. 

Authentic re-creations of world's first stamps 

Working from the actual stomps themselves, 
ti e sculptors of The Franklin Mint will 
re-create (he designs for these historic stamps, 
capturing all of their distinctive features 
!! ..■: the mint's master craftsmen will strike 
each gold electroplate on sterling silver stamp 
m flawless Proof quality, 

The result will be a collection of entirety 
accurate replicas nf stamps that nr? among 
the most significant in history. Stamps con- 
side red among the world's most interesting 
philatelic treasures. 



Officially authorized and am hen Healed 

To certify that each gold on sterling stamp 
bears the approval of the International 
Society of Postmasters, the official symbol of 
the Society will appear on (he reverse of each 
minred stamp— and the designation 24kt gold 
on netting stiver. 

So that each subscriber will be able to 
display the collection at home, a custom* 
designed hardbound album will be included 
as part of the collection. And a special rnagtn- 
fier will be provided to study rhe stamps in 
detail- 

issued in limited edition 

The World's First Stamps will be issued iri 
limited edition -and it is being made avail- 
able only until the end of this year. After that 
date, it will never be offered again — any- 
where in the world. 

The collection will be issued at the 
convenient rate of one per month, and the 
guaranteed issue price for each 24 kt gold on 
sterling stamp is just 1 39,50. 

To acquire this important new collection, 
your subscription must be entered by Decem- 
ber 31. 1979. Mail the application at right to 
the International Society of Postmasters., c/a 
The Franklin Mint, Franklin Center, Pennsyl- 
vania, by that date. 



G<iki r,p. jrprli ns xi inn p» jwi u pi 



e ■ m >=u 




Subsc ri p Linn A p plica! ion 



OFFICIAL GOLD OM SILVER PROOFS OF 

TIjc World’s First Stanjps j 

AI ti.tr he pos ttmrked by December 3;. ;97? 

The Franklin Mint , 

Fsrankhn Center. Pennsylvania 14091 
Enler my subscription for The World's 
Fir*r Stamp*. issued by the International 
Society of Post must era, and consisting of 
seventy-three 24 kt gold on sterling silver 
proof Ktiimps to He sent tn mi: 41 E the Fflie 
of one per month. 

I need send no money now Bill me 
519. 50* for each cold on sterling sjlver 
proof stamp in advance of its shipment. 

+ Plui my izare za!e& tax 

Signature , .... 

*i_L *"-*T-'L.I*,NOh* — L tuifcjCCT to LPaJklw: r C 

Mr, ; 

M rs . 



Addiess _ ! 

City - 

State, Zip 

66 r 

Limit ; One collection per person 

Fiqi P4Jj»PJ_in ii H . ■ ■ iui mHLft i LtPQVl f WllfT iff li HUl 

wifw Fi-i, u ■ ■mr ■ h» ainin awtfmnl^F Mlntt 
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Ws wrote the book 
on 4‘Wheel drive 



Rugged- Durable, Tough. Dependable. Go -anywhere and do- 
anythi n g. They're what you expect from a truck. And they're what 
the name Jeep stands for! So. isn't it time you considered 
a truck butlt by Jeep? A truck that delivers all the 
rugged dependability that Jeep is famous for plus 
exceptional payload capacity, high ground clearance, low 
loading height and a roomy, comfortable cab. Jeep Truck 
has all of these and one thing more: Jeep 4 -wheel drive 
that's built in. not added on. for unsurpassed traction, A 
truck that's built Jeep tough! Compare it to the competition; 

we think you will be very impressed! 









fe>=p Corporation, a subsidiary of Arrfttkan V r.1 fur t Cfrrp. 
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CREATE FT PAYLOAD CAPACITY THAN FORD, CHEVY AND 
DODGE More cubic feet than ail three,, too! Jeep Truck 



leti you haul more! And when you get down to it, isn't 
that what a truck is all about? 




HIGH EH GROUND CLEARANCE THAN CHEVY AND DODGE 
Sooner or later, you'll find ynurtelf in a situation where 
a little extra ground clearance means the difference 
between getting hung up nr easily driving away. 
Jeep Truck lets you dear recks and obstacles easily. 




LOWER LOADING AND ENTRY HEIGHT Since Jeep Truck 
has 4 -wheel drive that's built in, not added on as an 
option, it doesn't have the "an stilts'' look of competitive 
trucks With 4 wheel drive, ft sits tdwer. A real advantage 
when you're loading lots of heavy gear or climbing in 

and out. 




LOCKING HUBS AND AUTOMATIC TRANSMISSION 
FOR BETTER PERFORMANCE Locking hubs are standard 
lor 13 SO, a! louring you to disengage front wheels when 
4 -wheel drive is not ne«fed - a good way to save wear 
and tear on the drive train. And new part-time 4-wheel 
drive is available with automatic transmission to give you 
top performance I Oundra-Trac. Jeep's exclusive, 
automatic 4-wheel drive system, is arse available 
lor unsurpassed traction., 
A LOT Of TRUCK FOR THE MONEY The Jeep Truck his 
a tot going for it —including a very competitive price. So, 
come an in, check us out, go tar a test drive, fsnT H time 
you considered more of a truck?! 





Build your own bulldozer 

Tba Dahlco trader can be purchased already 
assembled or as a kit. The tractor rtseil is just 
over 6 I eel long and 49 inches wide, wilh a 
1 6-hp engtne It has a four- speed Iransaxle. 
geared rubber tracks and optional lour-wheel 



drive, Over 30 attachments are available, in- 
cluding dozer blade, loader bucket and back- 
hoe. The kil is $3495. while a fully assembled 
unit is $3790. From Dahlco Carp. . Bax 231 . 
Gedarburg, W is 53012. 




Set-up to go 

The Perfect Set Up is a portable work eenier 
that folds into a 6x1 9 v i*36-inch steel case. 
The complete unit weighs 43 pounds and can 
be moved via rubber casters on Ihe case. 
About $100 from Kreitz Industries Inc., Box 
60, Pepudl Lakes. Mmn 56472. 




Garden without soil 

Makers of the soilless Hytirogarden claim ns 
yield is 3 lo 1 0 times that ot soil gardens, wfih 
year-round growth, as well. Plants are sup^ 
ported by vermrculde, while a continuous 
bath of nutrients flows over the rogls. The 
selt-conlained unit has a pump ar>d nutrients. 
About $4S. B and C West 350 Paul Ave,, 
San Francisco. Calif. 941 24 
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APPLIANCE CLINK 

QUESTIONS ANSWERED 



Case of the green slime 

For the past several months, wafer 
hast been collecting at the bottom of 
our Whirlpool \ r o- Frost refrigerator! 
freezer, model ETT-1UJ, Should / calf 
a serviceman? — John Rega, Painter, 
Va + 

OMy if you don’t want to bother 
making a Him pie repair yourself. 
PooL$ are probably the result of 
slime buildup in the drain tube. The 
buildup occurs after a number of 
years of defrost water dripping 
through the tube. The slime blocks 
the tube, causing defrost water to 
overflow and leak down the wall of 
the unit to the floor. 

To fix the problem, find the drain 
cup on the bark will! of the refriger- 
ator. Get a syringe that forms strong 
suction. A basting syringe or ear- 
battery syringe is suitable- Using 
the syringe, suck water from the 
drain cup. 

Then, mix a solution of hot water 
and baking soda. The solution 
should not. he pasty T but should flow 
easily. Fill the syringe with solution 
and, using maximum pressure on 
the syringe balk pump solution into 
the drain tube, which is attached to 
the 1 drain cup. Do this about, seven or 
eight times to clear the obstructed 
drain tube. 

Brushing away trouble II 

In ^Brushing Away Trouble” (Ap- 
pliance Clinic, page 28* June v< 7&), we 
stated that a commutator should be 
dressed by rubbing lightly with em- 
ery cloth and that sandpaper 
shouldn't be used. 

We received a number of replies 
te lling ua that sand paper, not emery 
cloth, should be used. Rmcry is elec- 
trically conductive and can cause 
shorts. 

Although weVe spoken with sev- 
eral service technicians who prefer 
emery cloth because it doea a better 
job, the official word from the Elec- 
trician's Handbook is to use fine 
sandpaper. It is most im portant that 
the commutator be left free of dust 
and grit, or else you will encounter 
a problem. 

Hose job II 

You jf uggested in Appliance Clinic 
that people fttrn off uniter faucets 
when their wanking machines 
weren't in it.tffr ( see 11 Hose Job," page 
62, Mar, '79), As a former installer of 
washing machines it was my duty to 



tell customers to shut off faucets af- 
ter washing to take unnecessary 
pressure off hoses. You'd be sur- 
prised at how many people already 
knew firsthand the consequences of 
not taking this precaution — flooded 
basemen ts. 

Pm writing to confirm, an strongly 
as / cure, what you said. Those hoses 
are like a weight lifter. Me mag be 
able to lift £Q0 pounds, but he can't 
hold it indefinitely, — Gordon R. Mal- 
vorsen, North Bell more, N.Y. 

Thanks for your support for us 
and those hoses. 

In a spin over spin 

Wh en filled with clothes, our Sears 
portable washing nut chine won't 
spin. IVraaft and rinse cycles fund ion 
perfectly, but when it comes to the 
spin cycle — nothing. ff we re more all 
the clothes, the tub spins normally. 
What do yon think is wrong? — -J3T. 
Cale, Sharon, Pa. 

Chances are that the face of the 
drive clutch is worn. The clutch 
can’t grab firmly enough to make 
sufficient friction to *pin the tub 
when it is loaded. It may well he time 
to replace the dutch. 

However, there's a good chance 
the cause of the problem may also be 
a clutch that is out of adjustment or 
a bearing that is seizing. If you are 
handy* buy a service manual for 
your machine from a Sears Service 
Center, It explains how to find the 
trouble and repair it. Otherwise, the 
beat course of action is to call a Sears 
serviceman. 

Straight from the shoulder 

We own a Maytag gas-operated 
clothes dryer ( Model 7 ±G-C). At 
times, when clothes are drying, l no- 
tice fairly strong gas odor from 
around the outside When 

clothes arc finished drying awd / 
open the dryer door, a eery strong gas 
odor prevails. There is never a gas 
odor when the mackirie isn’t operat- 
ing. Alt connections are tight. Your 
thoughts on where the odor is origi- 
nating would be greatly appreci- 
ated.— Mrs, Benjamin Dickstein, 
Baltimore , 

The problem could be serious, so 
atop using the dryer and call your 
local gas company or an authorized 
Maytag repairman* The burner 
valve may be sticking in the open po- 
sition, allowing gas to leak, If so, the 
valve should be replaced before the 



&2 POPULAR MECHANICS 



dryer is operated* Never take 
chances with natural gas. Whenever 
you notice a gas odor, no matter how 
slight and no matter what appliance 
is involved, get professional help- 
fasti 

SERVICE TIPS 

■ Since a full dirt bag in an electric broom cars 
Teduce the broom's efficiency, many broom us- 
ers make il a habit to empty frequently the 
din cup balow the bag. But you should also 
chock inside the bag tor dirt buildup on the 
sides. Buildup hene can severely hangar 
airflow. Make it your practice to periodically 
spread newspapers on (be floor, remove 
(he cup and reach up inside the bag lo re- 
move any wads of dirt.. Safely note: Be cer- 
tain lo disconnect the a*ec!nc broom from 
!he power before doing the cleaning. 

■ Every clothes d^ye* has a lint screen. You 
should clean this scraen afler eve ry drying cy- 
cle II lint is allowed lo burld up. clothes won't 
be dried efficiently and may still be damp at the 
end Of a drying cycle. 

On some dryers I he screens are well hidden. 




LINT SCREEN HOLDER 



Lint seres n fa located in the dryer door. 

For example, (he Hm screens on some Speed 
Queen dolhes dryers are found in the dryer 
doors (shown). 

It you have difliculty Imding the linl 
scraen lor your machine, it's a good idea to 
check your owner's manual, 11 will (ell you 
where lo tind the screen and how you 
should go about cleaning it. fW 



St you liava a pus 5 bon about any appli- 
ance. sand to Appliance Clinic, Popular 
Mecfienres, 274 West 57fft Sr., New Yarn, 
N.Y. J 0019, Sorry, but letters cannot b* 
answered ind#yidu*rjyr Problem* of wide 
interest will be discussed in tbi* column. 







without budging out o( bed. And hnep your 
eyes shut until 1 morning 

Or, Say you hear a mysterious noise from 
downstairs in the mKJdteol the night Just 
reach for your Controller and turn on every 
light m the house That II scare the daylights 



SSR X 10 CONTROL SYSTEM 






The Controller 



3SFHUSA) LTD Blau veil, NY 10913 



"MaiiurarjturtK y suggested rtrlail price 



For the man who has ev 

The BSK System X-IOfThe Controller. 

. — . jij« rwq it in, 

/ \ Just plug the system rnlo any wall outlet 

l - i Wherever you choose (No special 

wiring rs needed ) And you can control 
up to si utteen tig his and appliances 
I just by pushing a couple of burtons, 
ftpj J As a matter pi fact the X 10 is so 
Y/ easy to operate you can do ii with 
your eyes shut. So. il the lale show 

i«3 Kpcunrtinri tn turn unit oM urti i ran ti im il r-H 



Or even if you just wan t io dim your lights, 
you can do i| with the Controller 



(Jhi)t.H *9a* 

Arid gel This An x to Contra) System with 
enough modules to control tights and appliances 
ai three drtlereni locations in the house costs 
under $90 So the man who has everything 
doesn E have to have a pot ol money to own one 



System X-1G. 



Everything 's Under Control 





i 
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'■he rich low‘tar.’ 

KrtgscrdlOOi 



n.3 "nr" Q ,H nq. iuciin* 



Warning. The Surgeon General Has Determined 
Thai Cigarette Smahng Is Dangerous id Your Health 



HINTS 

FROM READERS 



Castor-oil paper treatment 




You can make parchment or 
translucent tracing paper out of 
ordinary typing paper, Apply cas- 
tor oil to the paper with a cotton 
wad or cloth and remqve excess 
oil with cotton or tissue. If 
needed, thin oil with alcohol. Oil 
will be absorbed and won’t rub 
off. Sketches and drawings on 
typing paper can be treated this 
way for duplication by photo- 
graphic methods. Treated draw- 
ing used as paper negative can 
he reproduced by contact or pro- 
jection printing, — W . E. Burton 

Improving clothespin bite 




You can give a hinged clothespin 
that is used for clamping a firmer 
bite by lining its jaws with strips 
of medium-grit sandpaper. Mount 
the sandpaper with contact ce- 
ment . — -Aida Brenner 

Gleaning an oilstone 

To clean an oilstone covered with 
dirt and powdered grindings^ 
soak it in kerosene and scrub with 
a -stiff brush- — Lane Ofmp^ouac 

Litter- box scoop 

The open-work, w r affle-type meat 
trays from a market help rake 
and remove solid matter from a 
litter box . — Helen LeMunyton 



i 



J 
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PM LOOKS AT 

FLOOR SAFE 




Flg«h with the floor end hidden under a rug, this sate helps promote peace of mind. 



Y ou e:in secure thin steel safe in 
the floor, and then conceal it 
with a rug to make it both difficult 
to move and out of sight. The in- 
stallation is fairly simple; it took 
me about an hour to complete- 
ly rst decide on a suitable loca- 
tion for the KEife, A closet door or u 
bedroom floor near a corner are 
both good choices, Note: it isn’t ad- 
visable to install the safe between 
exposed joists where it could be 
spotted from a basement. 

Locate nearby joists by boring a 
bole and probing in it 
with a bent wire. After you have 
found s spot For the safe that's be- 
tween j(>ists f trace the outline of its 
base on the floor. Bore a l-m,-dia. 
hole in each corner of the outline. 
Make the cutout using a sabre saw 



Locate the safe between joists, Then us« 
a panel I to trace an outline for cutting. 



Uae a chisel or router to cut the Vi-in.-dee-p 
mortise for the sale’s flanges. 



with a coarse blade or a keyhole 
saw. Move from hole to hole to 
eliminate waste. 

Test-fit the safe and trace the 
outline of the flanges onto the 
floor. Use a chisel or router to mor- 
tise a ^dn.-deep recess for the 
flanges. The safe top should rest 
flush with the floor. 

Temporarily reposition the safe, 
Mark the placement of the Teenuls 
and screws which secure the unit 
to the floor, Bore holes and fasten 
the safe in place. 

The 1 floor safe is available Eit lock- 
smith and hardware stores and is 
ticketed at $100, For the retail 
source nearest you, write. to: Deer- 
field Lock Co.* "53 Hoffman Lane, 
Deerfield, 111. 600 15. — Ros&rio Ca- 
po toe to 



Bore a i-ln.-oia. hole at each corner of the 
tracing to coincide with the comer radii of 
the safe. Than use a sabre saw with a 
coarse blade to cut the opening. 




Check that the safe flanges are flush with 
the floor. Then bore holes for Teenuta. 







Build a Grandfather 
Clock Case for *99. 




quality 

GRANDFATHER 

CLOCKS AT 

FACTORY DIHECT 
PRICES. 

■ Completely finished 
and a»embled 

* Kin with prs-cui 
ports 

9 Beautiful solid 

wood) (wlnut r sok, 
or cherry) 

■ 8rp« West German 
movements 

i Antique furniture 
reproductions 

■ Money bock 
guarantee 

Send $1.00 
for Color Catalog 




VIKING 

W CLOCK COMPANY 



P.O, Bgj * 90 , Dvpr, PM, Foky tndutfriul 
Pod, FOley, Alubarnu 34535 




Big Duly t 
ONE-MAN 
PORTABLE 

SAWMILL Of lb Kind In The Wartil' 

ll you need good, high-quality lumber, don't let 
:n Hated lumber prices slop your important building 
projects. The Eelsaw goes righl lo the trees and 
turns out smooth, truc-cut lumber even begin- 
ners get excellent results. Just cue man (no crew 
needed) can easily cut enough on weekends to save 
hundreds of dollars over high lumberyard prices, For 
power use tractor PTD or other low HP diesel or 
electric unit, Factory- direct selling keeps price low, 
and convenient time payments may be arranged. 
Send for FREE BOOK! Just mail coupon below for 
"How To Saw Lumber'' booklet and complete taels 
on the One-Man Sawmill. There is HQ Obligation 
end NO Salesman Will Call on you. Do 11 TD0M! 



BEL SAW MACHINERY CO. 

3040 FIELD BUILDING. 

KANSAS CITY, M0 Will 
Please send ait facts and details in 
jvur FREE BOOK "Ho w To jaw 
Lumber ". f undcrUond there is No 
Obligation ond thm No Salaniott will 
calf on me 




Address 



Up 



NOVEMBER 1979 B5 





Modern car speakers tomt in a greet many shapes and types. Whatever design principles are used, good sound Is their goal. 



Home on the road 
with todays 
great car speakers 

Like all audio systems, the one in your car can 
sound only as good as the speakers. Choosing a 
pair depends on your car— and your pocketbook, 

by Bit! Kanner 



I n the old days, ;i ear speaker came 
with the radio — in Home casus, 
they both were one unit — but not 
anymore. Now, you can get surface 
mounts or flush mounts to go on 
your rear deck, on the dash, in your 
doors, near your feet or a com bin a- 
tion of the sc positions. Which one to 
choose? 

The answer depends, of course, cm 
your car and the amount of work 
and effort (or money] you're willing 
to expend. For instance, if your cas- 
co me s equipped with rear-duck pan- 
el cutouts, it's easier and cheaper to 
install a set of speakers there than it 
might be to put them in the doors. 
Conversely, if your rear panel is 
solid sheet steel, putting a set of 
speakers into it might be both diffi- 
cult and costly. You might want to 
go to door, dashboard or kick-panel 
speakers — or to the enclosed sur- 
face-mount speakers, which can 
produce good sound. In fact, it was 
probably this last type that origi 
nally launched the move to more 
elaborate and better designed car 
stereo speakers. 

Surface mounts 

Audiophiles tried putting some of 
06 POPULAR MECHANICS 



the mini home speakers into their 
ears and got surprisingly good re- 
sults, One of the first to be tried was 
the APS 200 from Analog & Digital 
Systems, It's w two-way, acoustic 
suspension speaker. Originally in- 
tended for home use, where space in 
u problem, it produced solid buss re- 
sponse despite its diminutive size. 
At $£2n a pair, these speakers were 
not cheap, hut auto-audiophiles 
gladly paid the money to get u whale 



of a sound. They were so successful 
us car speakers that ADS now has 
swivel brackets available for the 
speakers at $10 per pair, 

But ADS was not alone in the 
m ini-auto-speaker field. Soon it was 
joined by a host of others, Visonik 
and other companies had speakers 
similar in size to the ADS 200 and 
were actively promoting them for 
car use, Thu advantage of the con- 

(WDaMjyfn lopjgo 89) 
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FORD’S EXCLUSIVE 
. CLUB ROOM 







1980 Ford Captain's Club Wagon. All 
the luxury and comfort of a station 
wagon and much more room. 



Hem’S one exclusive Club everyone can 
easily enter! Ford's advanced Club design 
means more move-around room for driver 
and plenty of inside passenger comfort. 
These Club Wagons are built tough— with 
separate foody-on -fra me construction, 
cushioned against bumps by rubber 
mounts. Plus— rugged Twin-I-Beam 
suspension Wide engine choice: 4.9L 
(300 CIO) 6-cylinder, S OL (302 CIO), 

5.8L £351 CIO), 6.6L (400 CtO), 7.5L 
(460 CID). See your Ford Dealer! 

Ask him about Ford's anti-corrosion 
warranty. And ask 
about Ford's Extended 
Service Plan. 



Super wagon size , loo! Ford wagons 
oiler sealing plans for four to IS passengers. 
And Ford Club Wagons offer Jlg.hl- 
and heavy-duty Trailer Towing 
Package options. 



FORD 



FORD DIVISION 



Welcome Inside the 
new Club* Ford s 
Captain s Club Wpggn 
comes with fold-out 
card table, lour swivel 
chairs, and seat/ bed. 



Combination 
seat/bed, Folding 
rear seat turns Ford S 
Captain's Club Wagon 
into a mini camper. 








CHANNEL 
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SPARKOMATIC 

Ave« RinfWCtutili AM FM Sim? 



► ► | | EJECT 

L_J C_J I — I 

L3UD H F AM FM 

no O 



tor our t itc catalogs on Car Hiph Fidelity write; 
"'Fw 1 'he Tra vd in ' \1u n \ Dr pt . PM 
Spurkonutic Corporition, Milfod, PA 18337 



CAR STEREO THAT GETS THE TRAVELIN'MAN U 
WHEN THE LIFTS CLOSE DOWN. 



The Jay is done— the last run a lading; 
memory, Hut the fun isn't oven there's plenty 
apres down the road. 

On the road, Sparkomatic Car Stereo 
will keep your spirits high. And warm your 
ears with incredible high fidelity. 

1 raveling with our High Power series 
means getting there with the epitome in high 
fidelity specs, L M sensitivity* separation and 
noise reduction is equal to the highest home 
component standards. Distortion is indistin- 
guishable. The overall sound efficiency' over- 
rides anything the competition offers -at 
any pnee. 

Listening to Sparkomatk’s SR 3300 
High Power AM/FM Stereo with Auto 
Reverse ( iassene is literally a touching experi- 
ence. Feather touch electronic instrumentation 
expedites major high fidelity functions. Sepa- 
rate bass/ treble and balance /1'adcr controls 
discipline the sound for the most discriminat- 
ing tastes. 

■IS wans of power makes this compo- 
nent-style stereo a spacious encounter in the 
space of your car. A set of Sparkomatic 
Speakers completes a sound system that 
reaches new heights in car high fidelity. 

Get down to a Sparkomatic Dealer for 
a High Power Car Stereo demonstration. 



SPARKOMATIC 

For the TraveHn'Man .« 








TODAY’S GREAT CAR SPEAKERS 

(Continued Iron i pagfl 56) 

verted home speaker approach is 
that they are easy to install. Just 
place them on the rear panel or oth- 
er area and secure them, 

Vlsonik's David (from David and 
Goliath) has impressive credentials 



from the audiophile press and mar- 
ket, Putting it in a car is just a short 
step from having it in the den. The 
speaker itself is a smalt (GMi x 4 Ms it 
4‘inch) p two-way design. Again, 
building solid bass strength into a 
small box is an expensive process. 
The David carries a price tag of S2&0 
per pair, with mounting brackets for 




Pioneer has complete line of flush and surface mounts. These are its TS-X6 models. 




Metrosound has these biamp lifted speakers, its MS-102 models. Text explains concept. 





Pioneer tune-up speakers are put where 
needed to offset highs lost In upholstery. 



your car as an additional option. 

The success of speakers like the 
ADS and Viaonik has brought other 
companies into the field. Pioneer of 
America has a full line of Hush- 
mounting speakers, but they also 
have two very interesting surface 
mounts as well — the TS-X(i and TS- 
X9. The X6 is a two-way system with 
a 4-inch woofer and 8%-inqh high- 
frequency driver. The Xfl uses a 3M»- 
inch woofer with a 1-inch dome radi- 
ator, It has a crossover at SHOO Hz 
and a frequency range of 50 to 22.000 
Hz. while carrying a list price tag of 
per pair. Canton also offers an 
at-home speaker for road use — their 
HClQO, Other companies have simi- 
lar offerings. 

Another interesting surface- 
mount speaker design takes advan- 
tage of “bi-amping," which is having 
each driver in a speaker system pow- 
ered by its own amp. A very sophis- 
ticated technique used in exotic 
home systems, it has recently been 
extended to cars. If you r amplifier is 
a standard type, you leave a jumper 
wire connected. If you have a bb 
amp, remove the jumper and con- 
nect the separate amp cables, Metro 
Sound's MS-102+2 is, like the others, 
a two-way, enclosed, acoustic-sus- 
pension design. The volume of air 
within the enclosure is not suffi- 
cient, however, to produce the 
thumping bass response many car 
stereo owners want. 

So we're back to flush-mount, 
rear-panel speakers, which use the 
trunk space as an enclosure. If you 
imagine putting your car's trunk in 
your living room, you have some 
idea of how much air this approach 
utilizes to give “whomp” to the low 
end. 

flush mounts 

Both car-stereo speaker compa- 
nies and home auto speaker makers 
have rethought and redesigned the 
conventional fixfl-inch flush-mount 
speaker. While once it was a very 
(Please JUm no gape 1 7fii 
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Howto get dollars to go solar 



I La a, goud bet that the Nation a] So- 
lar Information Center (NSICl 
can answer any question you have 
about solar energy. We asked the 
staff to Answer the question fore- 
most on the minds of many PM read- 
ers: Where can I get help to pay for a 
solar installation? They responded 
by preparing the state- by-state 
chart below (continued on. page 104) 
and by explaining the current Fed- 
eral tax credit. 

Anyone who installs* or has in- 
stalled, space heating, cooling or do- 



mestic hot- water systems after 
April 20, 1977, is eligible for a Feder- 
al income Lax credit of up Lo $2200, 
On the first $2000 you spend* you 
can take a credit of SO percent; on 
the next $8000, 20 percent. I f, for ex- 
junple, you spent $3000 on a domes- 
tic water-heating syste rn f you would 
reduce your tax owed the govern- 
ment by $800. In all states, exclud- 
ing California and Montana* credit 
la available in addition to any state 
credit claimed. 

In nearly every state you can get 



some sort of tax credit against prop- 
erty, income or other tuxes. Several 
states offer HUD grants of $400 for 
purchase and installation of a do- 
mestic hot- water system. Details 
and applications are available from 
each stale's energy office. Look up 
your state on the chart below. 

For mom Information 

The NSIC will answer questions 
about solar heating and cooling by 
phone, mail or in person. They main- 

(Please turn to page 194) 



STATES WHERE SOLAR DOLLARS ARE AVAILABLE 



SlBlS 


Property ten 
CjiBinffllen 


Income Tea 
Credit 


&slaa tas 

Ciemptlon 


QniA Piegmn 


Loan Program 


Alabama 


No 


None 


NO 


None 


Non* 


Alaska 


NO 


UP to *200 


NO 


None 


None 


A-tfOrt* 


YM 


Up toil 000 


Yss 


None 


None 


AAarae* 


NC 


100% Mdueuon 


No 


None 


None 


Caltomia 


Nd 


UP io $3000. less il federal 
wdK ciwn«i 


No 


None 


For veteran*, Iwmeownws at 
diUMfr «r**s 


C&torado 


Y*e 


100% deduction 


No 


hone 


hone 


CtmcMvl 


Local opliqn 


None 


Yaa 


HUD 


For naw and es-eting none* 


Do’iiwuro 


No 


jaxn 


NO 


HUD 


Nona 


FfriOt 


NO 


None 


Y#l 


HUO 


Nona 


Georgia 


Local nprti(in 


None 


avail able 


Non# 


Nqtie 


Hawaii 


Yes 


10% 


NO 


Non* 


Nona 


KfUiO 


NO 


100% 


NO 


None 


Non* 




v« 


Nona 


No 


None 


Nona 


fcrtfana 


YIS 


Non* 


NO 


Nona 


NOr* 


DOWB 


Yes 


Norte 


NO 


LOW-inoom* Un-uSe* 


None 


Kansas 


Piitiil 


UptoSIOOO 


NO 


None 


NOn* 


Kemuchy 


No 


None 


No 


Nona 


None 


Louisiana 


Y«B 


Non# 


No 


Nona 


None 


Main* 


Yea 


None 


flelund avaHaPr# 


f4tt> tv hot-waiiar 

system# 


None 


Maryland 


Yes. oreads ai 

*X*I opHen 


None 


No 


HUO 


None 


MusacdiuHitra 


YH 


None 


Y#S 


HUD 


Increased! Wing on homo 
improvement loans m credl 
unions savings and loans 


Michigan 


Yea 


Up inf 1700 


Yea 


Nona 


Non* 


Minns sort* 


Yes 


UplQteOflO 


Wo 


Non* 


Won# 


Mississippi 


No 


h<5«1# 


Yes. tor COfthJM and uncr 
nUoh 


Nona 


Non# 


M 56Qufl 


Yea 


None 


No 


Nona 


Nona 


Montana 


No. 


Up in $2 Hi reduced i! 
rmJei.ll is uiairliufJ 


No 


Nona 


Pubic uliklies may make 
consumer loans 


Nebraska 


No 


Nona 


NO 


None 


Non* 


Nevada 


L-mileP 


None 


No 


None 


None 


New Hampetwe 


Local option 


None 


NO 


HUD 


Non* 


New Jersey 


Yea 


None 


Yaa 


HUO 


Non* 
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New Shell Fire & Ice Motor Oil 
is as good to your gas tank as it is 

to your engine. 

Shell Fire & Ice All Season Motor Oil protects your well, it actually saves gasoline. As much, incompara* 
car's engine in blistering heat shivering cold and ble tests, as the leading gas-saving oils, 
everything in between. But that's not all, So change to Shell F ir e & I ce 10W-40 Motor Oil, 

Now, a special formula reduces engine friction so It could save your engine, It will save gas. 






Warning: The Surgeon General Has Determined 
I hac Cigarette Smoking Is Dangerous to Your Health, 



7mfl" lafl' 1 .Oinu m cm in | au per ci giireii e. f TC Rb 
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The n*rtO radical type* Of 
ntw aircraft d*»ig n . such 
as this nuic racket" idea 
from Grumman Aire rift , 
would coat millions to 
ttstfly in "m«wat«r 
prototypes. Insteed, the 
company uwd a scale 
model flown by remote 
control to test swing- 
down tail concept for 
providing hovering 
capability with 
ducted propellers. 

Model cobI SI 0,000 
nobody had to 
risk Ms neck. 



Known as RPVs, remotely piloted 
vehicles can fly where angels, 
as well as men, fear to tread. 



I 




R ecently, what may be the fighter plane of the 
future was released from a mother ship over 
Edwards Air Force Base, Calif., and powered 
away on its maiden flight — the first of many in 
which the radical, a wept- wing canard design will 
test itself against the crushing G-loads of supersonic 
aerial combat that plane- to-plane encounters of the 
future will entail. A highly dangerous test regime? You 
bet — but don’t worry about the pilot. He was safe on 
the ground M flying" the aircraft by remote control from 
a cockpit-like setup that includes a full instrument 
panel and a TV screen for a windshield. 

Aerospace engineers have gotten into radio^con- 



by William D, Slum Jr. 



trolled models in a big way — only they have their own 
name for the craft: Remotely Piloted Research Vehicle, 
or EPEV for short. Everything from miniature ver- 
sions of aircraft that can fly at supersonic speeds with- 
out a sonic boom being felt on the ground to models of 
that fighter of the 1990s have been flown or are being 
built. 

In the past, if designers had an idea for a new aircraft 
and w anted to see if it would work, they either had to 
rely on calculations done by a computer and testing 
done in a w ind tunnel, or had to build a full-scale pro- 
totype and fly it. The first approach almost never gives 
fflPV iiftjsErartfn ewartear; re*! .coriiirw on page 96} 
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OFF 1,0 V A. 13 L t 
PACKAGE WITH 

SEISMOMETER 



GRAVITY 
GTtADlQMfc t EN 



ROCKL T 
FUE L. TANK 



LANDING 

ROCKET 



landing 

rocket 



F UtL TANK 



I OLD ABLE 
PROP 



IMAGING 

SYSTEM 



ROCKET 

FUELTANK 



data Collecting 
electronics 



ORBITING STATION 
RELAYS DATA AND 
CONTROL INPUTS 



CAPSULE 
5^ A R ATION 



CHUTE DECELERATES 
TO BO MPH 



ENTERS- 

MARTIAN 

ATMOSPHERE 



A S conceived by Jet Propulsion Lab- 
oratory under a NASA reseajch 
contract.' an RPV could actually lly on 
Mars, even though at the surface the Mar 
[ian atmosphere s density js only 1 per- 
cent thai □! Earth s (Martian gravity is 
only Ihree-eighths a£ strong as ours J 
As many as lour ol the aircr&fl powered 
by hydrazine engines that do not breathe 
air. would be delivered by a spacecraft 
which would remain rn orbit as a relay 
Station Entering the Mars atmosphere 
from orbit, the collapsed aircraft would be 



protected by Viking -type capsules a par- 
achute would slow the capsule to about 60 
rnph (or capsule jettison followed 'by un 
folding and deployment of the aircraM into 
a vertical dive 

Pulling up at a preprogrammed rate, the 
aircraM would fly a t speeds between 1-26 
and 225 mph -in air at The equivalent 
density of attitudes aver 1 TO .000 loot on 
Eadh — although the Ffighi regime on Mar^ 
would be earned out at much lower actual 
altitudes 

T wo ve r sion s of j h e Mar s a k p la n e cou Id 



be built — one able to lahd and lake oft 
again with rocket engines as shown be 
low. the other a straightforward cruiser 
that could cover as much as 6000 miles in 
30 flight hours before crashing Naviga- 
tional and terrain-following electronics 
would be preprogrammed for specific 
flight paths, since radio signals from Earth 
would take excessive time for total flight 
control 

Highly detailed pictures, atmospheric 
and geologic dala would be relayed ba£k 
to Earth 







. -■* ii M ]’■ 



CAPSULE 

JETTISON 



Stall characteristics of Air 'Force f-15 tighter 
were tested in a remotely piloted, t** scale 
model of the plane, launched from a B-52. 









all the evidence necessary to con- 
vince everyone — especially pilots— 
that an aircraft concept is ready to 
fly. And building a prototype for the 
test pilot to put through its paces is 
extremely costly and time-consum- 
ing, The unmanned prototype can 
provide the needed answers quite 
inexpensively. 

An RPRV can be built more eco- 
nomically because it does not have to 
be full-scale and does not have to be 
“man-rated / 1 For instance, it need 
not have to have expensive life sup- 
port and escape systems. The so- 
phisticated electronics and flight con- 
trols can remain on the ground and 
simple, inexpensive systems can be 
used aboard the scale model. This 
also means the RPRV can be lighter 
anti smaller. 

Meanwhile, the complicated elec- 
tronics and computers on the ground 
do not have to be miniaturized and 
designed to withstand the rigors of 
flight, resulting in substantial cost 
savings. Plus, in case of an accident, 
these expensive items will not be 
lost — not to mention pilots. 

With RPR Vs, the time between 
conception of an idea on the drawing 
board and actual flight-testing can be 
greatly reduced. Designers can see 






• ■ 



- 






If' ' 



4 l,jtV 

. 



Mini-RPV built by Westland Helicopters 
Ltd. in England could also be called a 
remotely powered helicopter (RpHj, De- 
signed to provide battlefield surveil- 
lance (both visual and electronic], 
the RPH uses a coaxial rotor system. 

Of prime interest to military users 
is Its resistance to detection tay 
radar, sonar or infrared equipment. 



Developmental Sciences Inc., a California 
company which also worked on the Mars 
airplane with JPL (previous pages], 
has conceptualized and built several 
HghteMhan-dir RPVs in the form 
of miniblimps. Equipped with TV 
and infrared scanning devices, the 
aircraft could J, orbit ,r high-crime 
areas, providing an unseen security 
system or covert surveillance by 
law enforcement agencies. 






* 



* 
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Designed to test maneuverability of future fighter concepts, Hi Mat 
RPRV routinely pulls 6-G turns al supersonic speeds in test. 





Air Force's FI rebee H Is a tactical RPV system including models for 
high and low altitude reconnaissance plus ordnance del I vary. 



their ideas in flight, sooner and air- 
craft companies can demonstrate 
new concepts to a customer to test 
his reaction in order to determine if it 
is worthwhile to pursue a project. 
Using RPRVs, problem areas can be 
pointed out before vast sums of 
money are invested, and some of the 
more risky ideas can be tried out 
vv it hoot endangering the life of a test 
pilot, Finally, it is much easier to 
make and test modifications, 

The simplest RPRV testing is 
done by carrying the model beneath a 
larger aircraft. Once a suitable alti- 
tude has been reached, the RPRV is 
dropped to make its test flight and 
then recovered by a parachute which 
is snagged by a helicopter. A more 
complicated approach is to land the 
aircraft by remote control. The ulti- 
mate RPV is one that can both 
take off and land by remote control, 

RPV vs. drone 

An RPV is different from a drone, 
A drone normally has an autopilot 
th at flies the craft most of the time. 
An RPV is flown constantly by a pilot 
w ho is usually on the ground. Most 
research RPVs use telemetry sys- 
tems to monitor the flight and tell 
how the various parts of the aircraft 
are working. Typically, this includes 
such things as engine rpm, tempera- 
tures, altimeter, airspeed, bank and 
roll, angle of attack, sideslip and roil 
rate, For landings, a television cam- 
era in the RPRV gives the pilot on 
the ground the same view as if he 
were actually in the cockpit. Early 
RPRVs, however, did not have video 
displays, so the pilot had to land the 
aircraft from the ground while trying 
to keep it in sight just like R/C mod- 
elers do. 



Stall and spin testing is one of the 
most dangerous and demanding re- 
quirements for a new design, but is 
nevertheless a necessary part of the 
verification of most new aircraft. 
When it came time to test the stall 
and post-stall characteristics of the 
Air Force’s new F-15 Eagle, a %- 
scale model of the fighter (photo on 
page 95) was used by NASA’s Dry- 
den Flight Research Center, This 
center at Edwards Air Force Base, 
Calif. , has been the pioneer in build- 
ing and using Remotely Piloted Re- 
search Vehicles. The 24-foot -long F- 
15 model was dropped from a B-52 
bomber and then the ground-based 
pilot flew it through alt the desired 
lest maneuvers. 

Another RPRV currently being 
used by NASA is the Firebee II. The 
BQM-34F, or Firebee, is a standard, 
high-performance, supersonic drone 
used by both the U. $. Navy and Air 
Force as a target for training combat 
pilots and for testing new weapons. 
Normally, the Firebee uses a built-in 
autopilot with only very general in- 
structions being sent to it by a 
ground controller 

The way to test new ideas 

NASA is modifying two Firebee 
Its in order to test new aerodynamic 
concepts, including a flutter suppres- 
sion device. It is very desirable to 
make aircraft wings as thin as possi- 
ble to reduce weight and conserve 
energy. However, thin wings suffer 
from excessive bending at high 
speeds, or what is called flutter, 
NASA’s device, located on the trail- 
ing edge of the wings, should damp 
out this flutter. The RPRV is a very 
economical way to see if these two 
new ideas are really as good as they 



look on paper. 

The Firebee is powered by a 1920- 
pound -thrust turbojet engine that al- 
lows the 2000-pound craft to fly at 
almost 1200 mph at 45,000 feet alti- 
tude. The Firebee RPRV will be 
dropped from a R-52 for its flight that 
can last up to an hour. If the pilot on 
the ground should lose radio contact 
with the Firebee, an autopilot will 
automatically fly it until a backup hu- 
man pilot in a two-place F-104 chase 
plane can take over the controls. 
When the flight is over, a parachute 
will be popped to slow down the 
Firebee and eventually get it into a 
vertical attitude for retrieval by a 
helicopter. After the chopper has 
snatched the RPRV by its pilot 
chute, the main chute will be re- 
leased and the helicopter would carry 
the drone safely to the ground. 

Beating the sonic boom 

NASA is also looking at various 
means for aircraft to fly faster more 
economically and without producing 
the objectionable sonic boom that has 
limited the use of the Concorde SST. 
One attractive approach is the scis- 
sor- (or oblique-) wing airplane. The 
scissor-wing would have a thin wing 
that requires less power on takeoffs, 
landings and while loitering near 
airports. For high-speed flight near 
Mach i t the entire wing is pivoted up 
to fKP. This makes the wing “believe' 1 
it is flying at a low er speed where the 
drag is less,, the fuel economy is bet- 
ter and no sonic boom is created. Be- 
cause the concept of a pivoting wing 
is rather radical, a manned scissor- 
wing prototype was a rather risky 
and costly proposition as a first at- 
tempt. Therefore, an RPRV version 

(PifazE Xym !q pag* 759 J 
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Fire drill 



Cool it 





When there's a wait or roof between a 
firefighter and a fire, the usual procedure 
is to smash through ri with axes and 
sledgehammers Not only does that de- 
stroy property, but deadly backdrafts and 
smoke explosions can shoot through the 
large hole. Not so with the Waterdnll. de- 



veloped by Amfire Industries of Tampa, 
Fla Powered by water pressure, the 18- 
pound unit drills up lo a G-inch hole in 
anywhere from 10 seconds to 3 minuies 
{top photo). Al the turn of a control value, 
water can be showered on the fire {lower 
photo) m different spray patterns. 



Sun car goes, but slowly 




With a top speed of tE> 

mph, the experimental 

Solar Car is no threat lo 
break many speed limits. 
It's powered by a 28 
square-foot solar panel 
and a 1 20 -watt electric 
motor An onboard battery 
is kept constantly charged 
to help the car through the 
shade and up hills, The in- 
ventor, British engineer 
AT. Freeman, claims Ihe 
car could do 24 mph with 
belter solar cells. 



The smallest mechanical refrigerator ever 
lo liquefy helium {3 r Kelvin -270° C.) 
has been developed by the National 
Bureau ol Standards. Based on Ihe Stirl- 
ing cycle. Its portability, size and low 
power draw make it ideal lor providing 
liquid helium tor superconducting elec- 
tronic instruments in remote locations. An 
external electric motor drives the refrig- 
erator crankshaft; just the opposite of a 
Stirling engine, it uses its working lluid lo 
extract heat from the device being cooled. 
The Stirling unit has no valves or piston 
rings and is said lo be a model of effi- 
ciency and i rouble -tree design. 





Flexible joints 



EXPANSION SPACE 
TemSTflOKt 



COLBiND 



Get cracking 





Metal under stress can latigue and crack 
4t inopportune moments (as when an an r- 
plane is airborne) Fraclomat. made by 
the Hartrun Corp ol Ghaska. Minn., can 
tjive instant warning of the position and 
the s ize of a crack as small as .0004 inch, 
the maker claims. Heart of the unit is the 
Krak'Gage, a thin piece ot specially 
shaped lod (shown above on a test speci- 
men) that, when bonded to a metal part, 
crack* when the metal part cracks. Con- 
nected to an electronic circuit, its resist- 
. ihce changes in proportion to the size ol 
the crack. With the appropriate instrumen- 
tation, the crack can be delected before it 
becomes dangerous. 



/ 



The anaent Egyptians used to line under- 
ground pits with reeds and fill them with 
grain. In an Australian update of that 
method, surplus wheal is stored between 
8-tool-high earth embankments Since a 



rising water table could spoil the gram, the 
floor and sides ol the storage are lined 
with plastic. After the wheal is poured m, it 
is covered with plastic, a layer of sand and 
one meter of earth. 



Electric roof 




These photovoltaic roof shingles won't 
drive your house too far but they might 
take care of most of your electric bill. 
Made by General Electric , they use off- 
thc shelf solar cells and put oul about 92 



watts per square meter. Bonded to each 
rectangular synthetic rubber/foam shin- 
gle (left photo) is a hexagon of heat- 
tempered glass with the cells bonded un- 
derneath. Since so lew have been built. 



no meaningful price is available, but the re 
is talk thai the shingles could hit the 
market around 1905 if the price can be 
brought down near the Department of En- 
ergy's target of a dollar a watt. 
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Toshiba setup (shown full size) typi- 
sparkling appearance offered by 
ww minis. Performance Is like the big 
i'watts-per-channei. along with quartz- 
FM tuning and subsonic filters. 
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New ministereo sets 

sound like giants! 

They've always said that good things come in small 
packages—now the hi-fi companies are trying to 
prove it! Their new minis take up less space than 
full-size units, but have full-size performance specs. 




T o put first-rate stereo sound into 
your home once meant cram- 
ming your living room with massive 
components. And if you happened to 
live in small quarters — & city apart- 
ment or a college dorm— the prob- 
lem was where to stash all that 
equipment. 

That problem has now been solved 
with the latest in audio designs, the 
An-called mini -components — tuners, 
amplifiers, receivers and tape 
decks — scaled down to the size of a 
cigar box. Typically, they're less 
than a foot wide and, in some cases, 
only 2 inches high. They look like 
toys — sound equipment for a doll 
house — tiny and delicate, Yoifd ex- 
pect them to tinkle. 

But turn them on and you won’t 
believe your ears. These bantams 
put out big, honest sound. Only their 
size has shrunk — not their perform 
man ire, Anything from rock to sym- 
phonies comes across convincingly, 
with nothing missing anywhere in 
the total sound spectrum, What's 
more, even at full volume the sound 
stays crisp and dear, for the new 
minis manage to keep the same low 
distortion specs aa their bigger 
brothers. To sum it up, they are the 
first kind of quality sound equip- 
ment that actually fits on a hook- 
shelf. 

How, you ask, could it be done? 
First thing was to let out the air. 
Many regular components are lots 
bigger than they need to be. In fact, 
they're bloated. Look under the 
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Radio Shack's STA-7 (above) is the lowest 
priced vnrt we saw. h otters very good val- 
ue for the cost-conscious min is hopper. 
Mitsubishi (lefi) otters $ complete set. In- 
cluding a cassette deck, only 10 inches 
high. Power is a giant 70 waffle per channel 
and it has such things as pushbutton con- 
trols and LED power indicators. 




Two Sony on Us 
(above) are a stereo 
tuner atop an Into- 
grated amplifier com- 
bining amplifier and 

preamplifier into one 

neat package. It s rat- 
ed al SO watts per 
channel. The Tech- 
nics aat (left)- has 40 
watts per channel 
with high and low Ni- 
ters, balance and 
loudness controls and 
special LED power 
output Indicators for a 
miniature light show. 
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We may yet get valuable tips 
from captured documents that 
show how Germany ran on 
synthetic fuel during the war. 



by Mort Schultz 



I n 1944, Gene ral George S. Patton’s 
Third Army, steamrolling across 
southern France* came to an abrupt 
halt. In his haste to be the first U.S, 
commander to cross into Germany, 
Patton had overextended his supply 
lines. 

Tanks, armored personnel carri- 
ers, trucks and staff cars, out of gas- 
oline, couldn’t be resupplied imme- 
diately, As a result, Patton had the 
choice of staying put until the sup- 
ply train caught up, or of draining 
captured Gi^rtnun vehicles and us- 
ing so-called ersatz (synthetic) gaso- 
line to run his armored columns- 
Ersatz gas it was, then, and it 
wasn't bad stuff . . . not bad at all. 

As a matter of fact , if it weren't for 
ersatz gas, which we call "synfuel" 
today, Germany w r ould have been 
defeated long before 1945, There are 
some scholars who even believe that 
lacking a synthetic-fuel industry, 
which gave his army and air force 
gasoline made from coal. Hitler nev- 
er could have started World War II. 



As the United States begins the 
mult i b i 11 io n-doll ar sy n thet ic-fu el 

program announced by President 
Garter in July, the experience of 
Nazi Germany's synthetic liquid- 
fuel industry can play a vital role 
in America’s future. 

Studying captured documents 

At the Center of Energy and Min- 
eral Resources of Texas A&M 
University in College Station, Tex., 
there is a mass of information on the 
German synfuel industry from its 
incepLion at Ludwigshafen/Oppau 
in the mid-1920s. 

It was at Texas A&M that I met 
with Dr. Kurt J, Irgolic and learned 
the startling facts of the Nazi coal- 
conversion industry. Dr. Irgolic, 
who is associate director of the Cen- 
ter for Energy and Mineral Re- 



sources and a professor of chemis- 
try, is also principal investigator of 
the German Document Retrieval 
Projectt as the program is called. 

Ah the Allied armies overran 
Germany in 1945, thousands of docu- 
ments- describing the establishment 
and successful operation of the na- 
tion's coal-liquefaction plants were 
captured. Liquefaction refers to 
changing the molecular structure of 
coal, converting it into liquid fuel. 
Documents told in precise detail 
how a nation that lacked natural pe- 
troleum resources managed to make 
itself energy independent by using 
its vast coal reserves. 

Documents were brought to the 
United States and Great Britain 
and were stored in various deposito- 
ries where they remained* untrans- 
lated, until 1975. In that year, with 



Viaws of Leung synfuel plant and other faculties are now being studied at Texes A&M, 
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the shock of the Arab oil embargo of 
1973-74 still fresh, a team from Tex- 
as A&M began searching for and 
collecting copies of the German doc- 
uments. 

In total, 5QG,GQ0 pages of docu- 
ments dealing primarily with coal 
conversion techniques were brought 
back to Texas for translation, sum- 
mation and indexing. These are not 
all the documents the Germans pre- 
pared: there are more to be re- 
trieved, Furthermore, only 10 per- 
cent of the 500,000 pages that are on 
hand have thus far been studied. 

Blueprint to fight energy crisis 

Notwithstanding the compara- 
tively small amount of translation 
that has been clone, the documents 
that have been translated tell a re- 
markable story of motivation to- 
ward energy self-sufficiency. But as 
interesting os the story is, the docu- 
ments are extraordinarily valuable 
for a more important reason: they 
give the United States a blueprint 
that can help accelerate develop- 
ment of our nation's coal-conversion 
process. 

W,D. Gill claims that the problem 
that faced Germany and the one fac- 
ing the United States are similar. 
Gill, along with Dr, Irgolic and Dr. 
W.E. Clark, is working on the 
German documents. 

(+ The necessity for the Germans to 
develop synthetic fuels was an eco- 
nomic step simitar to one currently 
facing the U.S.," Gill says. “Since 
the Germans had little natural pe- 
troleum of their own, oil had to he 
imported for their industry and 
economy to continue to develop/' 

Before Hitler came to power in 




Coal Nquflf action takes place Inside reactor 
unit, shown here being assembled- 



1932, the government of the Weimar 
Republic was concerned about the 
amount of money Germany was pay- 
ing for oil. Hoping to stem the out- 
flow of cash, the government asked 
industry to speed up experimenta- 
tion that would demonstrate how 
Germany's vast coal resources could 
be converted into liquid fuel. 

Coal liquefaction had first been 
achieved in 1912 by Friedrich Sergi- 
us, a German chemist. The process 
earned Sergius a Nohel PriKc in 
1931. 

The first step in the Bergius pro- 
cess is to grind coal and mix it with 
heavy natural or synthetic oil. This 



Production of synthetic fuel Increased slowly In the '30s, but then showed a marked rise at 
the start ol WW It A peak production of nearly 3 million barrels per month was reached in 
1944 before plants were captured or destroyed by Allies. 





This Is the bank of reactors for treating coal 
to get quantities of synthetic crude oil. 



coal-oil mixture is called a slurry. 

The heavy synthetic oil is made as 
a byproduct during the liquefaction 
of coal. As the war progressed and 
natural oil became almost nonexis- 
tent in Germany, "synod" was used 
exclusively in making the slurry. 

The next step in the Bergius pro- 
cess is to push the slurry from vats 
into reactors, The vats are actually 
pumps called paste presses. 

Coal liquefaction takes place in- 
side the reactors. The process de- 
pends, in part, oh a catalyst to trans- 
form the molecular structure of coal* 
The Germans used molybdenum and 
tungsten sulfide. Hydrogen is intro- 
duced into the reactorR to convert 
coal to liquid-fuel hydrocarbons. 

Temperature of about 400° G, and 
pressure of SOCK) to 7000 pounds per 
square inch are applied. The combi- 
nation of hydrogen, pressure and 
temperature breaks down the coal 
into a liquid. Wliat leaves the reac- 
tors, then, is synthetic “crude” oil. 

Refining process similar 

To make the “syncrude" ready for 
use in motor vehicles requires a pro- 
cess that is not u nlike the refining of 
natural crude oil. A distillation pro- 
cess removes the more volatile com- 
ponents of the syncrude. 

The vapor resulting from distilla- 
tion is reacted with hydrogen to be- 
come the liquid fuel. This “synfuel,” 
like gasoline derived from natural 
petroleum* undergoes a blending 
process to raise its octane to meet 
the needs of motur- vehicle or air- 
craft engines. 

Between 1920 and 1930, an alter- 
nate method of producing liquid fuel 

fPfea.s« page 162) 
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Hotel in your pocket 

The Packet Hate! is a one-person tent that 
weighs only two pounds and seis up quickly, 
according to the maker. It measures 
4 V*k 15^ inches -when packed: il's 7’4x2x3 



feet when piiched Made af Gore-Tex, it is 
waterproof and needs no ramfly . About $ ICO 
from Early Winters, 110 Prelontaine Place 
S , Seattle, Wash. 98104. 



Trim 
with 
a fin 

The Doel Fin si abilities 
boal s like a luni tab, but 
is less expensive and 
quicker to ingiall, maker 
claims. Made of poly- 
propylene, it all aches to 
eavrtaiion plate oi an 
outboard motor or stern 
drive. It's about $40 
from Doelcher Prod- 
ucts. Inc.. Box 5215. 
Mission Hills, Calil, 
91345, 



Terminal 

protector 

Badery Terminal Cav- 
ers keep terminals 
clean, reduce corrosion 
and prevent shorts, 
maker claims. Made o! 
neoprene rubber, they 
slip on over battery 
clamps, A set (one 
black, one red) cosls$3. 
Meeker Manufacturing 
Co, Inc „ Box 1318, 
Greenville, Miss. 38701 



If you're near Three Mile Island 

Detector is a battery-powered home radia- 
tion detector wrth digital readout. Powered by 
a 9-voll battery, it rs designed lor checking for 
radiation leaks in microwave ovens and other 
appliances, It can also be used lo delect nu- 
clear coniaminaiion ol food. About $70 Irom 
Macro- Ray Inc., 2 Penn plaia, Suite 1500, 
New York, N.Y. 1Q001- 



Net gain 

The Helmsman notation vest features a poly- 
ester nei back for greater comfort and free- 
dom of movement l| a iso has 12 layers ol 
foam in Ihe front, which the maker claims are 
■more adaptable and more comfortable than 
other foams. Coasi Guard listed, its about 
£20 from Sears, Roebuck and Co. 
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FIRSTHAND REPORT 



by Michael Lamm 

WEST COAST EDIT pH 



Driving the 1980 
Toyotas and Datsuns 



The Toyotas 



&flotii-e how Toyota's been re- 
mm vamping its cans — one line at a 
time — these past three yeans? 

First came thv re bodied Celica for 
1978, then the 1979 Corona, anil now 



Toyota Corolla hftback ( Above), like all 
'SO models with Corolla nameplate, is 
longer by a couple inches. New model, 
the Tercel, is Toyota’s first front- 
wheel -drive car, Hatchback version 
(above right) and notchback sedan 
| rig hi) are budl on a 98-inch wheelbase 
and are 160.1 inches Overall. 



there’s the crisper, biggtu* C orolla, 
plus a brand-new I960 Corolla sub- 
species called the Tercel. 

The Tercel (rhymes with t rehear 
sal) represents Toyota’s first plunge 
into front-wheel drive. 1 1 share? no 
mechanical component with any 
other Toyota import. and although 
it?- last'd ns a Corolla spinoff, it’s 
really a totally separate, indepen- 
dent line. 

The Tercel was conceived and de- 
signed by one of Toyota's top engi- 
neers, managing director Tatsuo 
llasegatva. Elaseguwa hasn’t, chosen 
Co follow the common practice of set- 
ting the engine crosswise. Instead, 
the Tercel's single-overhead-cam. 
14o2-cc Four runs the long way, with 
the gearbox below and behind the 
engine and the differential just under 
the Na. 4 cylinder. 



Thus tends to make the engine com- 
portment slightly longer than in most 
sidew inders like the Rabbit, Honda. 
Fiesta, St rad a, GM X-Cars and 
others. But with the Tercel's engine 
engineered specifically for shortness 
inches stem to stem), plus the 
tar's relatively long 98. 4 -inch wheel- 
base. there’s no power- unit intrusion 
into the passenger area. 

Allvantages of the Tercel’s engine 
placement include easier repair 
access and longer axle shafts. Front - 
wheel-drive cars with east /west en- 
gines usually have very short, un- 
equal-length half-shafts. The Tercel’s 



longer shafts give more ride travel 
with far less camber change. 

The disadvantages of Hasegawa's 
sy st v m , t h ( ) li gh . are a slight a nm j use 
in the car’s overall length (the Tercel 
is five inches longer than the VW 
Rabbit, despite being 77 pounds 
lighten, a higher center of gravity 
and & slightly taller hoodline. 

Inside, the Tercel still has a fair- 
sized central tunnel. From the stand- 
point of passenger packaging, this 
car might just as welt have a drive- 
shaft under the floor. Where the 
Tercel picks up space, though, is in 
its trunk. The trunk is quite large, 
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TOYOTA5 confiViuetf 

with a flaL flour and a low lift-over > 
sill. 

The Tercel's sus*>ens.ion is hy 
MacPhersofi struts up front, trailing 
arms mi coil springs aft, with sta- 
biliser bars at hath ends, AN s as- 
pen sbn-tu- body attach merits Eire 



heavily bushed in rubber, am 1 1 he car 
is very quiet, even on rough mails. 

Driving the Tercel 

l gut a chance to try out the Tern*! 
and other 1980 Toyota* at. Laguna 
Seca raceway, The Tercel feels Skea 
much larger car in terms of ride, si- 
lence, spaciousness and seat-tn- 



wheel positioning. The seats slide far 
back, and reclining backrests add 
even more roominess for front-seat 
riders. There's ample space, too* in 
l he rear, especially with t h ■ ■ front 
seat adjuster I slightly forward. 

When pressed hard around sharp 
corners, the Terrel understeers, as 

■• f|«5 .T.-J ,'y- Q.jijr r ji . < 




by Gary Witzen burg 

D F T HQ I T AUTO EDITOR 



The Datsuns 

MAJhilo the Detroit manufacturers 
W are spending millions to 
downsize v irtually every line of do- 
mestic cars, some import makers are 
busy “upsizing'’ certain modi, ‘Is to in- 
crease their appeal and their com- 
petitive positions. This is the case 
with Datsun's all new 200-SX sport 
coupe, w hk:h has hern completely re- 
designed and re-engineered for 1980 
to compete more effectively with 
Toyota's very popular Celiea, 

The original 2WO-SX, based otlD at- 





sun’s econobux -l! H> chassis and 
introduced some E hr^c years ago. Iris 
been less than effective in dealing 
with the sexy new Oliea that Toyota 
unveiled a short time later. Full- 
length side stripes helped its out 
dated, tank-like styling somewhat, 
but a cramped interior, harsh ride, 
barely adequate handling and an ;<u 
nuying five -speed gearshift pattern 
(back for first gear) didn't do much 
for it s cl r i v i ng up peal . I n t he fi rat s e \ 
on months of 1979, for instance, 
C’elica outsold the original UCo-SX al- 
most six to one, ^ 

Something bud to be . /JB 

done, and now it has 
been. The non 1200- Jj 
SX, available in 
In a li of iLi-hbuck J 
and slock 



hatchback body styles, is as contem- 
porary and handsome as the o]r| one 
was dated and homely. Both ride and 
handling are much improved, the in- 
terior is both attractive arid roomy 
frit least in the front seat ). the instru- 
ment panel is a msisierwork of form 
and function, and the standard five- 
s peed's shift pattern i*> everyone's 
favorite "do able- HT with 
first up front — 
when* il -- „ / 




Pop-top Ont&un 280-ZX la closest 
the cay will come to being a 
convertible. The T-roof panels, .i 
new option for 80, stow in buck. 

Atl-n&w Datsun 20Q-SX 
comes in sleek, hatchback 
hqdy style (left) end 
notchhack. Power in both 
2-liter Four, 









hi t ]in^r Into 
°Lir five-speed Spoils Lux- 
' ) f ^ ( S L ) not ch bn ek ad v a nee* 1 test 
tar was its excellent leg and arm 
rxioTTi, even for long limbed drivers— 
a rarity in small cars these days, 
pantL’ularly the Japanese variety 
vned the comfortable sem’ 
boh. harness system, started the new 
iu el- injected 2 . (Miter four-cylinder 
k en ^' «'ith the first crank, and 
' patched the big, round, e;iay-tu-»ad 
ul ™* faring to li/e. The standard full 
} co m j » leme n ! u f i nst n i men t a ha *1 uc led 
KJelt to right) battery voltage, tadi- 
jumeter, fuel and temperature, 
speedometer odometer and oil pres- 
*? u rT ■ A fu i a m i i mere si i ng grai j h- 

>1C warning system (SLoniy j on the 



tipper right, a simplified 
versa in of the one introduced on the 
Sports car a year ago, ticks 
battery, was her- water and fuel 
]' 'V el cheeks. We snick t he t ransmis- 



Dal&un 510 model lineup edd$ a fiv^oor 
hatchback for (he 1980 model year. 

sjori into first , ani l were ready logo. 
Moving a a ay from a dead stop, we 
iu j re Lmimpressed with the 100-hp 
engine’s performance (it was brand 
new. no; broken ink hut it seemed 
zippier once underway. The trans- 
mission cuts easily through the four 



gears 
but ther 
gives some resis- 
tance going into tht 
overdrive fifth gear. There's 
a bit of engine and drive train 
noise, out the car is surprisingly 
free of wind noise at speed. The fin- 
gertip stalks for wiper/ washer and 
fights and the levers for hood, rear- 
deck and JiieT.fi Her releases a rc easy 
to locate and reach. Seating comfort „ 
particularly important in smaller 
v irs. is enhanced by the SL’s eight- 
vvay adjustable drivers seat. Pure/ 
alt location, seat -back angle, lumbar 
Mower back i and even thigh support 
cart be dialed in In individual tastes 
iWhy. ^h why can't the domestics 
pay even half this much attention to 
seats when most imports dd such a 
tremendous job of ft?) 

\ itd biliiy from the cockpit is much 
heller then the previous artillery - 
bunker design, interior ventilation is 
g (ii >ci, and ujrcond it toning efficiency 
seems excellent, with plenty of out- 
lets (including side window defog 
gcrs.J to cool (or heat) both front and 
"i-ar occupants. The rear side vein 
*»w eroi. roll Heater, AC 
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DaEsun King Cab gels 
2 +2 option with two 
inward -facing seats in back. 



ought to be arid fifth above reverse 
mi the I a i’ right. Even the radio 
(four-speaker stereo with the Sports 
bitxurv package i has its on off 
v.dume control on the left and 
tuning knob on the right. Instead of 
Nio reverse arrangement fount] on 
must Japanese cars. 

The first thinu We Ref TCtvl 



IttXiMBEB ISIS i<b 




Some forgotten, some unforgettable 
man's devices provide a wondrous 
record of his mechanical ingenuity 
over the centuries. 



■t wus Benjamin h'nitiklin* in one 
| rtf his many essays, who sug- 
gested that it is man's ability in 
manufacture and use truds that 
distinguishes him from the cither 

animals, Tht 1 cirijfins of the vast 
multitude of today's mnvhmes ran 
tie found in the implements 
fashioned in the dawn of B 
history by nur Uml making B 
ancestors. 

What, then, is a machine? 7jx 
A century ago, a German en- B 
(fjrlfier hiihied Franz Re it lea l i x ~tt~ 

a tte in pled a v I a ss l v d e li n i t i on : B 
"A machine is :-t nmibimitum B 
of solid bodies, so arranged ns B 
to compel the mechanical B 
furc-tiK of nature t < i perform Bn 
work as a result of certain de- B 
t e rm i na t i v e rru > ve n \e r\ ts /' 

It is a subtle and still very B 
t-nnt rovers ial definition that 
does nol lend much clarity to 
the concept nf a machine!, B 
His perhaps i tetter to set deft- S 

ni lions aside and try tu lIIuh- B 

Irate in mure concrete terms atj 

.just what man's machines nnj Eh: 
and what they wrought 



Exc&rpteti from the booh. 
A History pi iho Machine, by 
$rg v Strand, tabe pu fj itshed 

by A & W Publishers, inc. World 
copyright ft 1979 Nordbok, 
■ Sweden, 

HA 



Credit for building the first movable 
''prime mover" goes to American 
engineer Oliver Evans, In 1804, 
when (here were only six steam en- 
gines In Ihe U.S.. Evans 
completed this apparatus In 

„ ~ which hot lurnace gases (A) 

Ey pass around a bolter's (B) 
outside and then inside be- 
fore exhausting through a 
•tack The horizontal bo iter's 
ihrHP-wAy cook was driven 
by a balance wheel (C). and 
led iteam to a vertical 
power cylinder (D), 
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In 1712. Englishman Thames 
Newcomen built this apparatus 
(left, facing page) and called 
II A " 5 1 earn engine" — the Ural 
time that phrase appeared in 
print. It Ji eslimaled to have 
developed about 5 horsepower 
and pumped a tittle less than 
40 gallons of water par stroke 
at a rale 01 12 strokes per min- 
ute, Steam pressure, which was 
not very great, forced I he pis- 
ton (A) up inside ihe cylinder, 
aided by Ihe weight of Ihe 
pump rod (8). Power stroke be- 
gan when one lap fC] was 
closed, shutting off steam, 
while another (D) was opened 
to spray cold water Into Ihe cyl- 
inder, This condensed the 
sleam into a small amount of 
water, and esternai air pres- 
sure forced Ihe piston down. 
Bccontpilshing the work. 





James Watt's steam engine had £ balance beam, the 
outer end Of which {A) would move in a curve, while II 
was desirable to have the piston rod (81 move vertically 
In a straight line. By using two jointed levers to ''steer 1 ' 
ihe piston rod. Watt Invented a parallelogram methodol- 
ogy which anticipated the tie-rod (Ackarmaen steering) 
syslem of the modern automobile, 
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The secret ot the Egyptian pyramids was nothing more than 
hard work coupled with the leverage of a human-powered 
crane derived from ihe shadoof, the age-old system for lifting 
water from the Nile for irrigation. A multi lode of laborers on 
the crane's long end hoisted the stone block to a point where 
a ramp and rollers would lake it to the nexl level of die pyra- 
mid's sleps. The crane then was moved up a step and hoisting 
process was begun once again. 



The Greek mechanical designer Hero, who lived during Ihe first 
century, built a "magical" device for opening temple doors when a 
ceremonial tire was lit; Heated air inside altar (A) causes pressure 
to Increase Inside Ihe sphere (B>, partially I Iliad with water. Water is 
forced through a siphon (C) Into a basin (D), which sinks, operating 
a counter weighted pulley system, Quenching Ihe fire would Ihen 
reverse Ihe entire process through reduction of air pressure. 



Late in the 17th ceniury, Swedish engineer Christopher Pol hem 
was manufacturing machine components, — -mass production— 
in hi* "mechanical laboratory, 1 ' He produced SO devices which 
represented all known mechanics; among them this mechanism 
transforming rotary movement of a vertical axle {A) Into the 
reciprocating movement of two pairs ol parallel rods (0. C, □, 
E) through a disc (F) toothed along hall ol ils periphery driving 
a horizontal axle (G)„ 
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To A primitive culture, the ramp was a true machine — forerunner at the wedge 
and screw. The Stone Age culture which erected the strange statues on Easier 
Island left no clues, but leading theorists suggest this means of consl ruction: 
{A) Transported on rollers, finished 30 - 1 1, statue is lilted from ramp Into shal- 
low ditch, {B) Rope connected to lever raises it to final position, {C) Ramp !■ 
built up to move red stone "headgear'' lo its final position (D), 



Submerged in the mighty achieve- 
ment of his steam engines was James 
Well's brilliance as an innovator of 
basic mechanical systems. His sun- 
and-planet drive gave rotary motion 
to a piston action but was also a way 
of avoiding ihe crankshaft and con- 
necting rod — known since l he Middle 
Ages but cleverly patenied by a rival 
ol Watt's. Reciprocating movement of 
beam (A) was transmitted to "planet" 
gearwheel (B) which meshed with 
"sun" (Cjp on the flywheel (D) axle. 
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Speed specialist Dan Me Cue races Kawasaki's new long-range In- 
vader 440 machine up a slope over 11,000 feet high in the Andes. 



Two from John Deere's new five-model line, a free-air Spitfire 
leads a liquid-cooled, oil -inject ion Liquifire down a trail. 



Before lest run in the Rookies, drivers 
of Ski-Doo Everest 500, Moto-Skl Future and 
Ski-Doo Blizzard (from Lett) check slope. 



A redesigned Paniher joins live other full-size Arctic Cats and 
the mini Kitty Cet for Us 19S0 lineup 



Performance leader for Polaris, the TX-L Indy has Independent 
front suspension with coll springs -over-shocks for smooth ride. 
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This winter nearly 20 million Americans 
will ride these machines for cold-weather fun. 



by Bill McKeown outdoors editor 

I t gpLa mor<; people in iitdlon in the snow t h a n downhill 
Skiing ('18*4 million) or rross-cnuntry (3 5 million), 
Nearly $2 billion will be spent ils families explore 
190,000 miles of trails- Don‘l rule the snowmobile as a 
fad anymore. 

Twenty years there were 1 30 stiowmo builders 
and now there are only six — Arctic Enterprises with 
Arctic Cats and Scorpions Bombardier making Ski- 
Doosand MotoSkis, John Deere, Kawasaki. Bolariaand 
V am aha. But. all look as i f they are hero to stay to ser- 



vice what is called the t hi ill -fas test-growing sport, be- ; 
hind tennis and skiing. 

Noise, mice rt big complaint, has been reduced 94 per- 
cent in 10 years. Industry safety standards, driver ed- 1 
ueatinn ami improved trails have helped reduce am- j 
dents while the sport has been expanding. Gasoline « 
usocl by snowmobiles is only Kv of one percent of total 
H,S. gas coin Kumpt ion, three- fourths of l percent in 
Canada. Extensive studies by Arctic Cut show their 1 
machines average 21, 8 m pg with some reaching $2-0- 
Best performing new,' 108C models we have tested arc 
Kawasaki s, brought in by AeroPerp Airlines to the 
high slopes <d' the ski resort at Portillo, Chile, where the ; 
downhill speed-skiing record of 2G0 km per hour was 
set. The South American Andes are just becoming a 

f pJ M« turn Jcuragft W ) I 




Light weight of 352 pounds gives the new Moto-Ski Mirage special 
flotation In powder snow. The 360-cc engine uses duel cerbs. 




Top oT the Kawasaki line, new Invader LTD 4.6 has 440-cc liquid- 
cooled engine, CD Ignition, Van-Ride progressive suspension. 




The only side-by-side machine, Ski-Poo Elite with bucket seals 
provides heated handlebar grips, electric start, rear trunk. 




More powerful this winter, Arctic Cat s line-leader £1 Tigre $000 
(above} mourns a liquid-cooled. 500-cc engine, disc brakes. 

Sno Pro racer from Ski- Doo, Blizzard 3500 Plus, liquid -cooled, 437- 
cc performance machine has CD ignition, tuned exhaust. 
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LUXURY 

CABINS 



standard cabins 




PASSAGEWAY 




BREAKFAST NOOK 




STEERABLE ^ 
TRAILER AXLE 






GENERATOR A , 

ACCESSORIES 

COMPARTMENT 



ENGINE X 
COMPARTMENT 



Articulated design makes the 59-ft Breafcfaal nook it complete wllh Sightseeing It lop atfraclken; but 
but very maneuverable, Dinette microwave oven ; cabin attendant stereo movies are alto on tap. The 
converts to bunk In luxury cabin. It cook for break Iaslf n light snacks, be Ihruom's snug, bu Mull y equipped. 






HAVE ROOM. WLL TRAVEL 



The ultimate tour bus is a 
hotel that checks out w ith you, 

by Len Mafysz 



N o, it 1 * not a movie set — the 59-ft. 

articulated bus that 4 * called u 
Car-O-Tel really exist*. Commissioned 
by Dutch entrepreneur Fred Nauta, 
the prototype vehicle is designed to 
accommodate up to Id guests in eight 
staterooms, ptus a separate cabin for L 
the crew — captain* co-driver and 



cabin attendant. 

T he E u ropean -bu ilt colossi! s we i ghe 
£<> tons and is powered by a 320-hp 
Mercedes-Benz engine which enables 
it to cruise easily at 55 mph (top 
speed is said to be about 80 mph). A 
separate diesel generator provides 
110-volt fl,e, electric power. 



ji 



at 




SIGHTSEEING 

LOUNGE 




1 ' 




MAIN 

ENTRANCE 



CREW CABIN 



DRIVERS 

COMPARTMENT 



Gas-saving gadget 



"Qear Car Ghnic." wrote P. Perry 
of Downey, Calif., “There are 
all kinds of ads in regard to gaso- 
line mileage savers. Are any of 
these gadgets any good?" 

Reader Perry's question sums 
up what's on the minds of many 
others. Therefore, discussing gas- 
oline-saving “gadgets’ 1 as part of 
PJVTs Fuel for the Future series is 
a necessary undertaking. 

As t travel the country looking 
for people who have found new 
ways to get out of the fuel mess 
we're all In, I meet dozens os “gad- 
get" inventors. To hear each one 

D ouglas (3, Noites i,c a mechanical 
engineer who is vice-president 
for research Jit United States Surgi- 
cal Corp. in Stamford, Conn. He is 
also the inventor nf the Xoiks Knee, 




by Mort Schultz 



left it, his device is our salvation. 

Some gadgets are worthwhile, 
and it's these well be reporting on. 
My articles will cover devices I've 
tested personally, or those whose 
value is attested to by independent 

which won't do a thing for you in your 
gas tank, but maybe his variable 
cloned throttle positioning control 
will. 

The Nolle* Knee— which is more 



testing laboratories or users who 
have no ax to grind. 

Another factor bearing on 
whether we report on a device is 
its availability, if you can't get the 
"gadget" or information to make 
it yourself, what good is it? 

The following, then, is the first 
of several articles or ''gadgets." 
How many others will there be? As 
I sit writing this in Horseshoe 
Bend, Ariz., I can promise at least 
several more, ft will ultimately de- 
pend on how many legitimate fuel* 
saving inventions I run across in 
other U-Si “Horseshoe Bends," 

accurately called the Nolle* Total 
Knee Prosthesis — ia h piece of spate- 
age metal they put inside a person 
whose knee disease-deteriorated. It 
is a* much advanced from its prede- 
cessor as bid l -Jo bit front suspension 
is from kingpin front suspension. The 
predecessor allows a patient to flex 
his knee. The Noiles Knee allows him 
to ilex find, miraculously, pivot his 
leg, a* well. 

Throttle positioner 

You cun under stand why 1 listened 
intently when Doug Nolle* told me 
about his . . . Heck, let's call it his 
throttle positioner. His credentials as 
an inventor of surgical devices are 
impeccable. 

Nolle* got started in the “car busi- 
ness" in 1G70 when he bought a new 
Checker sedan equipped with a six- 
cylinder Chevrolet engine, automatic 
transmission and nirconditioner to 
supplement his 19G8 Checker poses** 
ing the same engine with standard 
transmission, He had been getting an 
overall 20 milt* per gallon with the 
? (ib. With the new ear he got only 12 
mpg , . , “until my invention changed 
that/' he claims. 

Nodes put most of the blame for 
the sharp drop in fuel economy be- 
tween the two car* on the automatic 
transmission, which requires, when 
not under load. higb-engineHdling 
speeds to operate properly when both 
the transmission and aircondi tinner 
are engaged. This condition necessi- 
tates si more open “closed throttle” 
than is needed when the engine is 
Idling, the transmission is in NEU- 
TRAL and the air conditioner is oft. 

According to Noiles, “Ford and 
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Throttle positioner is Doug No i lot's way ol getting more mpg from hie car,. The device, 
the heart of which Is a vacuum advance unit is installed on carb, 
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General Motors have several patents 
for an idle throttle positioner, which 
would allow the engine to idle at a 
lower rpm with transmission and air- 
con diti oner engaged, but none works 
w r ith antidiesel irtg solenoids/ 1 

Idle-stop solenoid 

Manufacturers began installing 
antidteseli ng solenoids on most vehi- 
cles in 1070, The antidicseling sole- 
noid (also known as i dle-stop sole- 
noid) helps to prevent engine run-on, 
which is a result of higher engine op- 
erating temperatures that are needed 
to control emissions. 

The anti diesel ing solenoid is an 
electrically operated unit. When the 
engine as running at idle speed* the 
control arm ( plunger) of the solenoid 
pushes against the throttle-valve lever 
to keep the throttle valve open enough 
ao the engine wordt stall, When the 
engine is turned off, the plunger 
drawn away from the throttle-valve 
lever. This allows the throttle valve to 
dose promptly, which prevents the 
fuel mixture from entering the cyl- 
inders, Dieseling occurs when resid- 
ua! gasoline in the cylinders is ignited 
by high temperature. 

According to Nodes, jl drawback of 
the antidiesel ing solenoid is that it 
does not make allowance for various 
engine-toad conditions. An antidiese!- 
ing solenoid is adjusted to keep the 
throttle valve set to accommodate the 
engine under its heaviest idling load; 
that is, as if the engine is idling with 
the automatic transmission in drive 
and the uirconditioner on. 

Variable settings save fuel 

Under other idling conditions — 
transmission in drive and A/C off, 
transmission in NEUTRAL and A/Con, 
transmission in neutral and A/C oft 
—a slower idling speed would suffice 
and loss fuel would be consumed If 
the i dle-stop solenoid would provide 
variable settings. 

As No ilea says: -‘Engines with 
automatic transmissions idle too fast 
and have a cl used -throttle (idling) 
position which is open too much, 
especially when the ear is coasting, or 
idling, with the driver's foot off the 
gas pedal." 1 

The National Bureau of Standards 
agrees. George P, Lewett, chief of the 
MBS office uf energy-related inven- 
tions. wrote Nodes: "The idea of a 
position contra J is worthwhile and it 



could save fuel, because there is a 
tendency for automobiles with auto- 
mat it transmissions to idle faster 
than necessary/ 1 

However, the government won’t 
fund Nodes V invention under I he Ap- 
propriate Technology Program (see 
page 118). "Your control operates 
from manifold pressure, which is not 
a good indicator of engine rpm or road 
speed. It is difficult to conclude that 
such a system could reliably adjust 
the idle speed in response to load 
changes," Nolles was told, 

"The results speak for themselves/ 1 
Noiles contends. 

Tests show mpg increase 

An independent testing laboratory, 
Scott Environ mental Technology Inc. 
of Plumateadville, Pa., dymimometer- 
tested Noileg'a R>70 Checker with and 
without the throttle positioner. With 
the control, the testing laboratory re- 
ported getting a 6 to 6,7 percent in- 
crease in mpg. 

“I get better than that," Nodes 
says, "With the addition of radial 
tires and electronic ignition, the car 
presently averages 118 mpg, which is 
fi mpg better than what 1 got when 
the Checker was new." 

To prove it, he showed me results 
the Columbia Taxi Co. of Norwalk, 
Conn., got when the invention and a 
vacuum gauge of No iles's design were 
put on two company caha. The vacuum 
gauge kept drivers aware of the 
amount of load on the engine so they 
could adjust driving to attain maxi- 
mum fuel economy, 

One p roc edu re s u ggesl ed by N oi les 
was to let the engine idle sit traffic 
lights with the transmission in neu- 
tral — the setting at which the throt- 
tle positioner permits maximum fuel 
savings. 

The taxi test was conducted for 
several months. Results disclosed that, 
fuel economy increased 10 to 16 
percent. 

The heart of the throttle positioner 
is zm ordinary distributor vacuum ad- 
vance that you can purchase at an 
auto-parts counter. The chamber is 
fitted, with a support bracket that al- 
lows you to mount the vacuum ad- 
vance on the antidiesel ing solenoid. 

How it works 

The vacuum advance Is connected 
by hose to it vacuum port in the base 
of the carburetor. Thus, the vacuum 



advance is able to control, by means 
of manifold vacuum, the opening of 
the throttle valve. Here's how\ 

Keep in mind that engine vacuum 
Is greatest (at idle) when the trans- 
mission is in NEUTRAL and the nircon- 
d it inner is off. Engine vacuum is least 
(at idle) when the transmission is in 
DRIVE and the aircond ttioner is on, 

A lever mounted U* the vacuum ad- 
vance controls H cEitn having straight 
and inclined surfaces. The cam la- in- 
Ler posed between the i dle-stop sole- 
noid plunger and thr throttle control 
lever. The straight surface of the 
cam heeir* on the idl e-stop solenoid 




Vacuum gauge show* Improvement In 
mileage on Moitoa'a car under various 
conditions wlih hit variable doted throt- 
tle po&illon coniroi Installed, Top photo 
shows reading wiih engine idling in DRIVE 
and a ire end iti oner on. Cantor photo 
shows improved fuel economy with en* 
glne idling In DRIVE and aircondilioner 
off. In ho Horn photo engine Idles In NEU- 
TRAL with airconditioner olf. 
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plunger, and the inclined .surface 
bears on the throttle control lever. 

As the cam moves according to the 
amount, of vacuum the vacuum- 
advance unit receives from the en- 
gine, it allows the idle-stop solenoid 
plunger to retract or extend u lesser 
or greater amount. This places the 
throttle control lever and. therefore, 
the throttle valve in position to meet 
varying curb idle conditions. 

Also, when the car is coasting, the 
vacuum is high, a condition which 
moves the throttle stop to its most 
closed position. 

How can you avail yourself of the 
Nodes Throttle “Nudger?" First of 
all, to get the most from it, your car 
should have an automatic transmis- 
sion, aircondit inner and antidieaeling 



solenoid, and it should be driven 
mainly in atop-and-go situations. At 
constant speed on a level road, the 
throttle positioner doesn't do a thing 
to improve gas mileage. 

No ilea told me he would sell his 
device for $E5Q to owners of cars with 
older six-cylinder Chevrolet engines. 

These have the rmtidiescling solenoid 
mounted on a bracket bolted to the in- 
take manifold. The newer engines are 
equipped with the antidieseling sole- 
noid built in r Doug Noilea lives at 114 
Elm PI., New Canaan, Conn. 0G840. 

Adapting to other engines 

If you don't have a car with a six- 
cylinder Chevy engine, you can get a 
copy of the patent from the U.S. Pat- 
ent Office in Washington, D.C. It gives 



details of the construction and you 
can try to adapt the device to your 
engioe. The throttle positioner pos- 
sesses an adjuster which, Noilea says, 
“enables it to be adjusted to fit smaller 
or larger engines, new or old." The 
patent number is 4,056,082 (11/1/77), 
When the throttle positioner has i 
been installed, adjust engine curb-idle 
speed, using the idle-stop solenoid, to 
manufacturer specification with the 
engine idling, automatic transmission 
in DRIVE and a ire and it toner on (full- 
load idling speed K Then, with the en- 
gine i tiling, automatic transmission 
in NEUTRAL and uircnnd it inner oiT, ad- 
just the 1 h rot tie positioner so that the 
"no-load" idling speed will come to 
within 50 rpm of the "full-load" idling | 
speed, vm 






How Uncle Sam 

can help you with 
your invention 



H enry Ford didn't work for a com- 
pany the size of General Motors. 
Thomas Edison wasn't employed by 
an all-encompassing organization like 
Public Service Electric and Gas of 
Now Jersey, And Alexander Graham 
Bell? The only Ma Bell he knew was 
his falher's wife. 

Tinkering in woodshed workshops, 
these "small-time" inventors helped 
spawn present-day giant companies. 
Ironically, present-day giant com- 
panies have made it difficult for In- 
ventors working on their own to get 
their inventions to market. For an In- 
ventor to get enough capital to de- 
velop an invention, he normally has 
to turn to a big company, which usu- 
ally makes company ownership of the 
invention a condition for funding. 
The government, recognizing the 
historic importance of the individual 
inventor, is bucking the trend. The 
Department of Energy (DOE) has two 
programs to fund inventions relating 
io energy. As this article is being writ- 
ten, the Department of Transportation 
(DOT) is developing a program to 
fund worthwhile inventions relative to 
highway, air, rail and marine trans- 
portation. 

It's loo soon to describe the DQT 
program. A PM article about that will 



come 'later, when things are more 
definite, 

The DOE programs, on the other 
hand, are established If you have an 
energy-related invention you think the 
country needs but you lack money to 
bring it to market, one of the pro- 
grams may be worth pursuing. 

The oldest of the two is called the 
Energy-Related Inventions Program. 
It was established by Congress in 
1974. 

According to Patrick J, Donohoe, 
who heads the DOE Inventions 
Branch, "The idea behind the pro- 
gram is to help individual inventors 
and small businesses develop, and 
bring to market, worthwhile inven- 
tions that are energy-related, 1 ' 

When an invention passes the 
screening process. It is funded with 
the hope that the inventor wilt be able 
to do one or more of these things: 

■ Obtain s contract from private or 
government sources to further de- 
velop the invention. 

■ Set up a company to manufacture 
and market the Invention, 

■ Negotiate an agreement with a 
company that will manufacture and 
market the invention. 

An inventor just doesn't walk into 
Donohoe 'a office and, zip, gel a few 



thousand. The screening process is | 
as tough to get through as the 
National Basketball Assn, playoffs 
There is a limited amount of money 
to go around, and there are thous- 
ands of invomors. each thinking he 
has an answer to the energy dilemma 

Suppose you have an invention. 
Your first step is to apply lor a patent. 
Then, write the tnvenhorrs Branch, t 
Div. of Business Programs, Depart* 
men! of Energy, Washington, D.C, 
30585. for an evaluation-request form, 

The evaluation request will be re- 
viewed by the National Bureau of 
Standards. 

At this point, over half of the ap- 
plications fail by the wayside. The 
main reasons ar^e incomplete, tech- 
nically insufficient or hard-to-under- 
gland descriptions, and the existence 
of concept rather than a working in- 
vention. 

An invention may take up to a year 
to get through the preliminary evalu- 
ation. If it survives, it enters the next 
stage, which is a technical review by 
two specialists in the particular field. 
Each specialist works Independently ^ 
of the other. The specialists took for 
obvious technical Haws, This process 
takes about eight hours. 

In 1978, over 10.000 evaluation re- 
quests were received. Only five per- 
cent of these proposals saw the light 
of hope at the end of the technical 
review. 

Those Inventions that do survive 
this phase enter (he final stage of 
evaluation, which is in-depth testing 
and analysis by a staff engineer who 
probes both the technical and com- 
mercial feasibility of ihe invention. 

"No energy is saved unless people 
are able to buy and use a device, 1 ' 
says David G. Mello, who, along with 
Gfen A Ellis, works In Dono hoe's of- 
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Distributor vacuum advance unit Is the 
heart of the throttle positioner, which is 
pictured above* At right, the positioner is 
Installed at the antidiesailng solenoid on 
the carburetor. 



? ice to coordinate the evaluation proc- 
ess, '"An invention has to be both 
possible and marketable to be of any 
value, if an invention is too expensive 
tor people lo buy, it's not practical, In 
other words, we are not interested in 
devices that use platinum ball bear- 
ings." 

Alter this final evaluation, DOE de- 
cides the nature and extent of sup- 
port each invention will receive. Of 
the 500 or so Inventions that reached 
shis stage in 1078, about 7 percent 
survived. 

In terms of numbers, then, of the 
more than 10,000 inventions received 
in 1978. a scant 34 received support. 
But this support was to the tune of 
£2.3 million. The smallest award was 
£18,000, the largest was SI 70.000 and 
i he average was $67,000., 

Dollar amount is one criteria that 
distinguishes the Energy-Related in- 
ventions Program from the Appropri- 
ate Technology Small Grants Pro- 
gram, which is the other DOE 
program. A cap of $50,000 is placed 
on funds allocated to an inventor un- 
der this program. Some inventors 
have received as little as $300 aid- 
money. However, neither extreme is 
'he rule, since grants average about 
$10,000. 

The Appropriate Technology Pro- 
gram looks for people who have en- 
ergy-saving concepts (no hardware) 
or working inventions to meet specific 
needs of the local community, with a 
minimum expenditure of money and 
manpower needed to put the Inven- 
tion into use. In other words, under 
the act by Congress authorizing DOE 
to set up this program, DOE has been 
charged with providing grants for the 
development of “small-scale, energy- 
related technologies that are appro- 
priate to local needs and skills. 11. 



In addition to individual inventors, 
Appropriate Technology grants are 
given to: 

■ Local nonprofit organizations, and 
state and local government agencies. 
One grant for 53500. for example, 
went to Nevada State University in 
Las Vegas, which is working with an 
invention that combines evaporative 
cooling and solar healing that uses 
air, instead of water, as a conductor. 
If successful, the equipment wilt be 
valuable to the southwestern areas of 
the United States should a predicted 
water shortage develop. 

■ Indian tribes. For instance, as part 
of a campaign to prove the effective- 
ness of solar energy methods, the 
Yavapai Council for the Aging in Pres- 
cott, Aril., was awarded $2000 to in- 
stall a solar hot -water heater in a 
building used by senior citizens. 

■ Small businesses. For example, 
Solar Aqua Systems, a small business 
firm in Encinitas, Calif., has an £8000 
grant to develop a covered, solar- 
heated lagoon for primary anaerobic 
treatment of waste water that will pro- 
duce methane for supplementary 
heating. 

Screening oF proposals submitted 
to the Appropriate Technology Pro- 
gram is no less rigid than those 
offered to the Energy- Related Inven- 
tions Program. A proposal goes 
through four evaluation steps: 

1. A prescreening of applications, 

2. A technical review by experts 
drawn from the region involved. 

3, A review by qualified individuals 
from the state in which the project is 
to take place. 

4, A final assessment by a DOE se- 
lection panel. 

If you think you have an invention, 
or an idea tor an invention, that quali- 
fies under the Appropriate Technol- 



ogy Program, write the DOE regional 
office that serves your locality for 
more inlormation and a grant applica- 
tion. There are 10 regional offices as 
follows (address your letter to the De- 
partment of Energy, Attn.: Appropriate 
Technology Program): 

Region I: 150 Causeway St„ Bos- 
ton. Mass. 021 14 (serving Maine. New 
Hampshire. Vermont, Rhode Island, 
Massachusetts, Connecticut), 

Region fl: 26 Federal Plaza, New 
York, NLY. 10007 (serving New York, 
New Jersey, Virgin Islands, Puerto 
Rico), 

Region III: 1421 Cherry St, Phila- 
delphia, Pa. 19102 (serving Pennsyl- , 
vania, Virginia, West Virginia, Dela- 
ware. Maryland, District of Columbia). 

Region IV: 1655 Peachtree St., N.E., 
Atlanta, Ga. 30309 (serving Kentucky 
Tennessee, North Carolina, Missis- 
sippi, Alabama. Georgia, Florida. 
South Carolina). 

Region V; 9800 South Cass Ave,, 
Argonne, III. 60439 (serving Minne- 
sota, Wisconsin, Michigan, Illinois, In- 
diana, Ohio). 

Region VI; 2626 West Mockingbird 
Lane, Dallas. Tex, 75235 (serving New 
Mexico. Oklahoma, Texas. Arkansas. 
Louisiana). 

Region VII: 324 East 11th St., Kan- 
sas City, Mo. 64106 (serving Missouri, 
Nebraska, Iowa, Kansas). 

Region VIII: Box 26247, Be I mar 
Branch. Lakewood. Colo. 80226 (serv- 
ing Montana, North Dakota, South Da- 
kota. Wyoming, Utah. Colorado). 

Region IX: 111 Pine St,, 4th Floor, 
San Francisco, Calif. 94111 (serving 
California, Nevada, Arizona, Hawaii). 

Region X: 1992 Fed ergs] Build mg. 
915 Second Ave,, Seattle, Wash. 
99174 (serving Washington, Oregon, 
Idaho, Alaska}.— M.s. 
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A registered nurse in California told us 
what attracted her to her new Hon- 
da Prelude; “I wanted a sporty- looking 
car," she said, "with good gas mileage. I 
really liked the Prelude's styling.” 

That statement sums it up for 67 per- 
cent of the Prelude owners we surveyed. 
Sporty design proved to be the car's Mo. 1 
drawing card, followed closely by econo- 
my, And the fact that Hondas run on regu- 
lar, leaded gasoline clinched the pur- 
chase for nearly 1 6 percent of our respon- 
dents 

Owners of Preludes with the five -speed 
manual gearbox reported getting 3 lo 5 
mpg more than those who opted for the 
Mondamallc. That should come as no sur- 
prise when you consider the mechanical 
differences between manual- and auto- 
matic-trans mission Preludes.. 

First, the two top gears on the five- 




Wide stance, law roofhne add to car s 
sport I ness. Power unit Is from Accord, 



PM 

OWNERS 




speed are overdrive ratios. 0.89:1 and 
0.71:1 respectively. The Honda malic, 
meanwhile, has only two forward gears, 
top being direct dnve ( 1 . 00:1 ). Add to that 
the fact lhal Hondamatic-equipped Pre- 
ludes run engines that are detuned by five 
hp {for a Hatter torque curve), and you 
begin to see why the live- speed gives 
measurably greater fuel efficiency. 

Not that Prelude owners expressed 
disap poihtment with the gas mileage they 
were getting. Even those with Honda maf- 
ic were pleased with their reported 24.0/ 
2S.5 city/highway mileage. Five- speed 
drivers averaged out to 27,1/33.3 mpg. 
Since the Prelude weighs the same as 
the Honda Accord and since it uses the 
Accord's engine and running gear, perfor- 
mance and fuel consumption are very 



similar for these two automobile lines. 

As mentioned, looks and economy 
proved the Prelude’s two primary attrac- 
tions, but they were by no means alone, H l 
bought my Prelude for the total package," 
states a New York personnel manager. " I ^ 
took into account the proven Accord 
C VCC eng i ne , I be front- wheet-d rive pow- 
ertrain, the economy, styling, handling, 
outstanding craftsmanship in assembly - 
and finish, plus the fact that no options 
are needed when you buy a Prelude." * 

There's no doubt that Prelude buyers 
have the highest regard for the quality of 
I heir automobiles. 'Fully 96.1 percent rat- 




Speedo, tach needles share csntral dial. 
Owners object to awkward radio control*. 

ed Honda workmanship good to excel- 
lent. That's within one percentage point of * 
the Accord and right up there with our oth- 
er top runners, including Mercedes. 
Volkswagen and Audi, It's slightly above 



BY MICHAEL LAMM west coast editor 



Owners point to good looks, 
great handling, fine gas 
mileage, but bemoan 

| CAflt Four-cylinder CVCC engine 

IIIJIII ■ vCII ^ w O needs nq catalytic converter, 

bums regular fuel. 



Glass sunroof Is standard 
and power-operated. 




Prelude's all-independent 
suspension cornea 
vie MacPherson 
struts fore and eft. 
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fhc rating Volvo owners gave their cars, 
14.6 percent above Jaguar, and 38 1 pee 
cent above Firebird. 

A Nebraska auto mechanic mentioned. 

II American manufacturers could make a 
car as well as a Honda. I'd buy one. But 
( as long as Honda builds cars wtlh the 
quality of my Prelude* i'll keep buying 
Hon das and making my living repairing 
. American cars '' 

A New York civil servant asserts. “Do- 
k tail finish work inside the car seems par- 
ticularly well done. A 19-y ear-old Wes! 
'■ Virginia construction worker notes, “I 
worked in a parking garage for a while 
and drove every make of car built. The 
Prelude’s workmanship and overall quali- 
ty stands up to a 524.000 BMW!" 

Relatively few Prelude owners report- 
ed mechanical problems of any sort— 
i only 30.1 percent. Among those, themosl 
common complaint centered on the car- 
bureior, notably hesitation on accelera- 
tion and slight surging at cruising speeds. 
The sparkplug gap also tended to erode 
rn some engines, causing misfiring. Bui 
most owners’ experience with their deal- 
, ers' service departments involved only 
routine maintenance, 

"My dealer provided me with a mainte- 
nance book," beams a New York barber, 
L ' i hat I isia a gua ranteed price for each se r- 

vice interval and procedure. This is a 
great idea and eliminates Ihe surprises 
you so often encounter when doing busi- 



ness wilh other automobile dealers," 
Dealer service, in general, came in for 
above-average marks, with 67.3 percent 
of the owners we surveyed rating it good 
to excellent, That's about the same as Ihe 
way Toyota owners feel about dealer ser- 
vice, but A didn't quite match the score 
Toronado drivers gave Olds dealers. 
Even so, it beat Mustang owners' rating of 
Ford dealers by nearly 17 percentage 
points, 

Honda bills the Prelude as a 2 f 2 sport 
coupe and makes no pretense about the 
rear seat ft's strictly for occasional use, 
preferably by children. 

f.j ,‘rj tC. l L, 1 '-- f 7Q) 




Crosswise Four delivers 90 hp with 5-speed 
or BS hp with Honda malic* burns regular. 



A Prelude profile 

Honda added the Prelude to its Civic/ Ac- 
cord line last April. The Prelude shares the 
Accord's 1751 -cc (106.6cu.-in.) overhead 
cam transverse engine, its five-speed and 
automatic transaxles, and even its basic all- 
indspenden! suspension system. Glut the 
Prelude's monocoque body is totally new 
and all its own. 

The Prelude enters Honda's marketing 
plan as a sporty Accord spinoff — a flashy 
2+2 notehback coupe. Wheelbase stands 
2-4 inches shorter (han the Accord's (91,3 
inches) Vet bolh cars weigh the same: £100 
pounds. 

Like other HorwJas, the Prelude’s CVCC 
four-cylinder engine needs no catalytic con- 
verter and runs on regular , leaded fuel. The 
automatic's engine is tuned for a flatter 
torque curve and five fewer hp. 

The Prelude five-speed's two lop gears 
aie oveJ drive ratios. And the five- speed s 
axle ratio is 4.61: 1. This contrasts with the 
Hondamalic's 4,11:1 axle The automatic 
gives slower acceleration and. due to slip- 
page and lack ol overdrive, slightly higher 
luel consumption [see cha rt, page 171). 

Standard equipment includes a powered 
glass sunroof. AM.'FM radio, steel -belled ra- 
dial tires, ladv clock, graphic light display, 
reclining bucket seats and roar-window de- 
froster. 

Rumor has it that the prelude s floor pan, 
and suspension will lorm the basis ol a new 
lightweight Honda sports car— a twD-seater 
wilh two-liters. It’s Just a rumor so lar, but 
perhaps that's why they call this the Prelude, 



A NATIONWIDE SURVEY BASED ON 1,424,508 OWNER-DRIVEN MILES 




Hear -window defroster 
s one of Prelude s marry 
no-cost extras. 



No problem carrying golf bags and conven- 
tional luggage in Prelude's large 
trunk, but a tew owners would prefer a 
passageway to rear- seat compartment. 



Rear sway bar augments 
175/R70-13 tires for 
improved handling. 



Big trunk, 13-gaL tank, 
high mpg make this an ideal 
long-distance runner. 
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by Harry Wicks home and shop eoitop 



O n&of the great pleasures for a workshopper, 

I think , is the joy you get when you give away 
something you have crafted with your own hands, To 
help you earn that feeling for yourself this Christmas, 
we've created a col lection of ati racti ve. easy-to-make 
functional projects. Whether you elect to build some- 
Ihing forthe house (Nos. 5 or 9, for example) or a toy 
that a child will treasure the rest of his I ife (Nos 6, 7, 0) , 
you will have just as much fun making the projects 
as giving them away Complete instructions for ah 
12 gifts start on the next page; use the colot pictures 
as a painting guide. And. from our house to yours, 
a very Merry Christmas! 



Here* 9 bagful ol projects 
lor Santa Id put under your 
tree, 

1 Our reworded 1 Hm - editor ' * 
slate cart be used a* a Norm? 
mcnue liner. 2 and 3 Strftied. 
platier -coaled glove i make 
dohghitui rowel and cup 
holders lor a icen agcr i 
room, 4 Our **ytophone is 
mpr# tor wall decoration 
(Nan ramie making Bui, 
allot ihe holichiys, you can 
let your toddler make hit 
own brand of music 5 Holi- 
day wall bar adds to party 
merriment. 6 and 7 Whim- 
*ic*i. elyliKed oat and dog 
pull loy* are lun to make 
and play with. 3 A toy tr.iin 
it sure io become a family 
c la sale. 









ill 






» 
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I . . ■ 


9 Our tour-drawer spk* box, a replies ot * pins antique, it lathi dried 




of mallow maple and finished with a satin varnith. 10 Contemporary 




culling board it sized lo lull the bowF you give with It, When n-ol 




needed, the stainless -sled bowl stores conveniently be I ween the cut* 


ling board legs. 11 Theta brightly painted hangers are a *an*iion 
Of Ihe plastic hangars told Lo boutiques nowadays. We uted 3/B-Jn 




A<D plywood lo make the ones shown- they're finished with a new 


^WL- _ 


latex paint that gives a super glossy finish. 12 See next page, 
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12 hobby 

horse it sure to be one of 
your youngster s Christ- 
mas fevprileS Ol plywood 
jnd pmc. its "bump-like 
tool protect ip a Ions 
youngsters Irom lipping 
over the horse 



Cut a length of dowel to suit and install it 
using a small amount ol while glue. 



Ft 1 1 rid grooves lor rocker's sides ate cro* 
ated by gluing in small blocks as shown 

A, Check plywood edges Ion voids 
arid fill if necessary Send all edges 
smooth 

5. Cul ihe board for the swat ano 
using dado cullers on the bench saw 
plow I he pan pi grooves to receive (he 
ply rockers 

6, Temporarily assemble (he horse 
using screws (on! yj up through I he sear 
into the head Tack with nails through 
me grooves into ply rockers Stand 
horse on level surface and check it for 
balance 

°t.1 j f"ji .1 rninr iSr •-%■! Rj!» i. 

tun •. and W»>irr Hii»r* V, • ■ 'i 
TeCho.tY Jf| C uij«nt !h<,fi.e»si 
Des-jpa has ! amj 3 Hrfxry Wn,"ki IV 5 7 L i *< 
aricP SO pnnj f iSJriur. Nul fc ' 4 1 I a~,rj 12 

l Ca«Eit>Brry 
Wtjvf* r.ewar'ij^lioii Wicks 

[Jrr ,i! ft,;M i^m nl s MV^nils. tat 1 : .■ ?» I r a i - • »nn - »*H1 

t)* Low bill M 290* fljrwl Ha Figt a t 59 
T vi '■ ■: i- Cil* CoW 9a'10 i*end 4l *C<r •" £I J H 
Sep Piovi IG iniirnclinr-. rt>f vOfiaUS omificll 
lr:p SpL> •SSCttfiDn S'l fmiihuS 



IS lluliliv Ii«»«'«*c 

7 hough She hor&e <s one ol the surges! 
protects incur collection il is also one 
of the easiest lo build the toughest 
pari ot the job is locating the filler 
strips D E F G -which are needed 
to balance the horse in the rest posi- 
tion, this is explained in Step 7 

1. Star I by gluing up 5 7 n pint.' 
stock for (he head Use white glue and 
clamps reave the boards clamped 
overnight 

2, Next day, lay out the head rote 
gram direction- and make the cutout 
using either a scroll or sabre saw Lo- 
cale and bore notes fen eyes and hand 
bar {H,i Sand all edges and set aside 

3- Cul two pieces of plywood for Ihe 
rockers and— in the waste area lack 
mem together with 1-in brads Draw 
the outline on one side and cut out 
both sides at ims time with .i sabre 
or scroll saw 



Lise clamps lo hold hand bar rigid, clamp Neil. burti pilot hate and drive? in I6d naif 

head in vise, bewe hole Tot dowel plug (carefully^ io pin the dowel hand bar 










CHRISTMAS GIFTS 





NOTES. 

1. ROUND Qpf E-DGE5 WITH U4" HOUNDINQ OVER BIT 

2. ROUND DFF CDG€S WITH BOUNDING UV« =1 Ml' 
SET tO l*' 1 DEPTH 



S"WIDEk 

B 16" DEEP 
ROOVE , 
PLACES! 



□ETA It QFSEAI 0 



*'T 

A 

9 

G 

a 

t 

F 



No SJrf pnd dtacrlptl^n |utt| 

£ hi k is Ji 13* pins |hs«i) 

1 hi t, 6 H 2BW pins lussl'l 
I V» I law 1 25” plywood 

1 HiHiillVdlKWlIl) 

I 1W X 3N m' OiK (dfuN 

i iwm4* JW'oifc (cmm 



lit i 2H k 4' cmH lipKtr) 

1 r -ifcs H im' towor tPianAvi 
l 4 ;r NO ID parfuVjil acrrm 

J 14 1'NO ig rh mHn 

K 1 led flmifllrn) ikfll 

L t W'-dH woodfAt? 

M 4 w H Wn * r Msf* 



MATERIALS UST— HOBBY HOR5€ 

H 1 




7, To stafl, cut filler, height pieces D. E, F 
and G to the dimensions shewn in [he drawing. 
Wo used dense dak to limit the volume of wood 
needed. Positron the filler blocks as shown and 
hold each in place wilh a screw or two until the 
horse achieves a near-perfect balance in Ihe 
rest position Then, either glue and fasten Ihe 
blocks permanently lo the seat's bottom, or 
make an accurate measured drawing so you 
can quickly position and fasten them later. 

Disassemble the horse and sand all ex- 
posed pads smoothly. Dust off and reassem- 
ble permanently, using glue, screws and nails 
as detailed. Set aside lo dry overnight. 

9- Next day. wipe the horse with a lack clolh 
and seal all pans with a pigmented shellac (Bin 
or Enametach Allow lo dry and finish with the 
colors of your choice; use the color photo on 
page 124 and the drawing as a guide. The pro- 
tolype was colored with acrylic paints, For pro- 
tection. the horse was sprayed wilh a coat of 
semigloss varnish. 

Wafa, If the rocker is lor a loddler who is shli 
ai the "chew anything " age. make certain that 
you donl use toxic materials lo finish the 
horse. 



1 KtHtorv* slate 

The slate is a simple, straightforward protect 
that requires very little material. 

f , Cut the two pieces of pine (A) ip the sizes 
shown Miter-cul the end of Ihe top piece and 
plow the groove in Ihe second 

2. Cut two pieces of Vi-m, hardboard to size, 
and using while glue and clamps, laminate 
them together, Then smooth the surfaces. 

3. Temporarily assemble parts when dry. 
Locate and mark for holes to be bored through 
hardboard for the nul and bolt "hinge Do nof 
add brads (pms) through hardboard hinge until 
final assembly. When you're satisfied with the 
fit and slate operation, disassemble, 

4. Sand all parts smooth. Dust and wipe 
with a tack cloth, Pome them (except edges lo 
be glued) with pigmented shellac, such as Sin, 
Set aside to dry overnight . 

5. Next day. sand lightly with IBOgrii paper,, 
duet and tack off Using masking tape, lay out 
ihe while lines and stnpes Mask all other sur- 
faces. Use Kry ton's white semigloss paint to 
spray-paint while areas. Let dry thoroughly be- 
fore removing masking tape 

6. When paint is completely dry, carefully 
cover all whrle-painted surfaces wilh masking 




MATERIALS UST— EDITOR'S SLATE 

K*V Ho Six* and daacripuon 

A 2 1 a t x T?" pirw ion from V (Liock: 

R 1 W H 2 H 4 ' pin* 

C 2 ineUi i2-nardU»r4 

0 £ W h 2 x 2' irardtxwd Ihmpi pk*bJ 

E 1 *Vii x 1 1V rh Ml and unit 

F 2 No s rtl sCt4w 

0 2 vr c»r«* 

H LltraiHt iwtwl* latlflfi! Ng ON 

1 Si- anrt > r Wrtfl* whit* 1*P*I (nphtmai;, 

Hk.i SandfW*!' IkH dtHh. fiat spray pwrfls 



(ape, trim neatly with a uiikly knife, and press 
tape edges so (hey re weH secured, 

7. Spray the balance of the stale with at 
least two coats of Hat black pami, do not use 
semigloss because chalk won't lake. Allow 
each coal adequate drying lime between 
coals. fVofe: If preferred, slate can be primed 
and spray-painted black. White stripes can be 
made using white tape (at art- supply stores) - 



e, When completely dry, remove ihe lape 
and reassemble Ihe siaie Add Ihe bred pins 
(G) through the hardboard frnnge to keep the 
latter from pivoting when ihe gale is moved. 

9. We used sell-suck type letters available 
in art-supply stores. Application directions vary 
according to brand. Protect letters with a spray 
coat of matte finish (also at art- supply 
stores.) 
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5 Cftiri£inias-trce wall bar 



Plaster hands 

1. Glue dowels in holes centered in discs 

2. Stretch glove index finger over dowels. 

3. Fill gloves with polyfiber. In cuphoFder 
glove, staple cardboard disc — to create a flat 
surface— to canter of dowel. 

4> SlirN gloves to resemble hands; staple 
openings to inside penmeler oi wood discs. 

£. Mix piaster and dip gloves four times lor 
oven coal: sot aside, tel gloves harden. 

6. Insert screw eyes into top of discs. 

7. Fold bandanna triangles: tie to hands. 

6, Paint towel bar (dowel) bnght red. Hang 

gloves, set towelholder on index fingers Set a 
plastic cup on the cupholder hand 1 . 



MATERIALS UST^PLASTER HANDS 
Mg- 5ln «nd d^criptlpn |u*#| 

1 X x t'di o«a (Wp«nfli 

3 Vi x U' dcwts (gtovroi 

1 v, t if ctowel iloml ba<: 

Mae.: 5 IM F14KBT <‘A Pans I ling [H.i'vritmr Muff ng lin^n- 

H« SCrfl Ctftcxi wortnlgv**. rwt (MndarTY&s. ngc! BCTyltt PB>nrt. 

sisp-e gun. 3 t-th jcnf* sycs. or,? S'-diB sordboard 4*se 



4 Wall wlophonc 

This is a simple toy that doubles as a wail deco- 
ration, too The Separation Of wood with wsalh- 
erstripping, and the different lengths of lattice, 
give a sfrght tonal variatrpn. 

1, Cut parts lor base. Oak was used for the 
prototype. Gui bevel lor end rabbets in part K 
and make repeat passes to required width. As- 
semble base with glue and dowels Then sand 
Use diagonal braces across two comers to 
make certain thal Ihe unit remains square 
while glue dries. 

2. Sand oak frame, wipe with lack cfoih. 
Seal with two coats of shellac Let dry over- 
night before assembling 

3r Cul pieces of lattice to length. 

4r Sand, dust and prime lattice strips. Then 
paint strips red and green (see page 122). 

5. Position small strips ot weatherstrip as 
shown. Use an allpurpose adhesive, such as 
3M's Superstrengih. to affix strips of lattice to 
weatherstrip pads Protect lattice with newspa- 
per and weigh down overnight. Waul day. for 
added strength, bore pilot holes through lattice 
and weatherstrip and add one I’.v finishing 
nail at both ends of all fatlice shrps 

6- Add toilel seat buffipor "feet," install one 
screw eye lor hanging mallet and two screw 
eyes lor hanging the xylophone 

7. The mallet is made with a commercial 
wooden bail and a short length of ^-in, dowel 
glued into a predrilled hole. You can purchase 
the wooden ball in a craft-supply house. 



MATERIALS UST — XYLOPHONE 
<py No. S)» and MKrtpllon 

A l Vi r Uh i I}* pint lariicr 

9 1 to X 1 H k 11 pirv iBthw 

C 1 toil*** 1 1 pine Wtic* 

□ 1 to i iH * 10 V pine ladme 

E 1 Hi toi lOto'pme Wlio* 

F 1 tox itox lOto^pina umiiei 

G 1 V, X 1H X B 1 j 1 InftlirM* 

H 1 torn M Icfc* 

I 1 

J 1 to * [to m. oak 

K 3 H* ito x lflto'oaK 

l 3 h" I (f BffW tyi 

M 1 i to’-cNa wood bar- 

N « to "-(hi m ffto - dDiriH 

0 4 to’-tHi. K 1* do**! 

P Ifl to"-1 hx* TfrpiiherBfinppHng 

0 4 Myloh lUiltrt- Hal h.jmpm 



Use A-D or cabinet-grade plywood to make 
this decorative well bar. 

1. Using the grid, lay out tree shape on ply* 
wood. Cut with scroll or sabre saw. fill edge 
voids with plastic wood filler, sand smooth. 

2. Round front edges with rounding bit end 
router, or block plana, file arid sandpaper 

3. Cut the stock lor the bar and lay out for 
the corner brace notches. 

4. Notch bar and plywood back with a rout- 



er. Install bar on tree using screws as 
shown. 

5. Carefully fay out for dowel (glass- hold- 
ing) rack holes. (Note: check stemware before 
bonng holes in the plywood, The dowels must 
be closer for smalt glasses ) Cul saw kerf in. 
deep in end ot each dowel. 

6- Apply white glue lo kerfed dowel ends: 
insert dowels In tree holes. Secure dowels in 
kerfed ends with wedges Item beck. Let dry 




PIECES O' TAPE IMSULATiONI P Afif APPLIED TO K 
SLATES A H ABE CLUED TO TAPE PIECE'S P 

r—7 — _ _ h M* 1 



DRILL 
FOR 1 i'l 
DOWEL 



J/ST O i4. 
a 1/4'" 
PEEP 
MOLE 



\QTCH 
14 PLACESI 



TRIM 
ENDS 
AT S' 
iTYPiCC 



Use 9 utility knife to cut f $ small squares ot 
weatherstripping from the roll. 



Allow glue to e«t several second*. Then put 
slats In position on the little blocks. 



Put piper over slats for protection and eel a 
heavy weight on top overnight. 
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overnight Prime-paint wood wilh pigmented 
shellac (Bon or Enamelae). Lei dry, sand lightly 
with 180-grit paper, dust, tack. 

?. Apply a ogat d tale* green io wooden 
pans and allow to dry overnight. 

Sr Use god drawing lo lay oul and draw tree 
ornaments on tracing paper. Tape drawings 
m place on tree with carbon paper beneath, 
Transfer design lo tree wilh hard penal. 

9. Use acrylic paints and color photo on 
page 123 as guide to paint tree decoration. 

install hangers as shown; securely mouni 
the wail bracket wrth screws into a wall stud. 




i Af» SQtJXHL 1 3 
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Sir* • rvT (un| 

Vs K 2* K 36" plywood <rr»i 
*U a 5 x 2* dear jxrw iba," 
'■i ■ e llWtS |r»#ng*-r?| 
v* h 5 s 6 Iwofl ovarii 
*■ * I'yi w (Marriott daw;. 



C 
D 
i 

Hue . PyqiT*rslBO SAeiac (Ifcri qte<±- -a-e- pain] aorvltf pant 
ffikn, riaiLt^an? ™ drawing- 



DRILL CLEARANCE HOLE LARGE 
ENOUGH FOR END OF l-KOQK 
TO PASS THROUGH [2PLACESI 



CLEARANCE 
HOLE FOR 
L HDOX 
12 PL ACES i 



T.'2" DIA. HOLE 
1 12 PLACESi 

ROUND EDGES WITH 
1/C ROUND OVER 
BIT IN ROUTER 



2" NO, 6 
FM SCREW 
!2 RE 00,1 
FASTEN 
INTO STUD 



BLIND DADO FOR 
EARNER BRACE 
(2 PLACES! 



ALL SQUARES 
EQUAL 2" 



SLIGHTLY 

ROUND 

FRONT 

CORNERS 



ua” no .8 

PH SCREW 
H HEOEj I 



corner 
BRACE 
Q REOD i 



14/4" NO B 
FH SCREW 
I? REQD.J 



EDGE NOT 
ROUNDED 
FOR LAST 1 A' 



2/4" NO, 8 
PH SCREW 
[4 RE QO ! 



6&7 Dog and eat 

For ease of construction, both pull toys are 
made using glued-up s/a-in slock. You can 
substitute thicker pine, if available, bul the cost 
will be greater, Directions are basically the 
same lor both. 

1 , Lay out the animal's head on a piece o! 
a/rin. slock, making certain that ihe grain is 
running in The right direction. Make a square 
cutoff and cut a second piece lor lamination io 
the first. 

2r Apply white glue sparingly to both sur- 
faces and press the boards together. Using 
scraps wood pads beneath Ihe jaws to protect 
the wood, apply pressure to the parts with 
clamps. Set aside to dry overnight. Repeat this 
procedure (or the body. 

3. The next day. cut out the animal parts 
using a sabre or scroll saw. Be certain to make 
Ihe outside outline cuts first, and bore Ihe dow- 
el holes for the neck joints before making the 



MATERIALS UST— POO PULL TOY 

K«y Mo. Sin and 4t«r|ptlQfl 
A 2 *ii K 4 X f Pina, 

a 2 n x. s vy n i r pm* 

C 2 Vj 1 3 1 5" plywood 

D 1 W-dta S *v*- ea- 1 dowel 

E 2 N'-dia ■ 3 ^ j **HhSowW 

F 2 WNJia ■ 1"*wi 

G 2 Vi'HtHa. H4 r (towel 

H A S'-d>a wheal, LDrt-Buii Wh-iB 

1 1 Ho 1C actaw eye 

J 1 r-M riMl 

K t H‘ drapefy n»fl 
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inaide outline cuiouls which form the animals' 
legs. 

When alt parts are cut. sard ihem smooth 
with 120-grit paper, dust and lack oft 

5„ Bore axle, ear and eye holes 

6. Seal all wooden parts with while shellac, 
thinned 50 percent with denatured alcohol. Al- 
low lo dry. Next day, finish animal bodies with a 
satin- finish varnish. Let them dry. 

7. Install screw-eye. add pull cord and 
wheel button Blue one wheel lo the end o! 
each axle and insert dowel into axle hole. Add 
the second wheel. 

8. On ihe dog. add oars, Set ihe toy aside lo 
dry lor at least 24 hours before gifl-wrapping 
h. 



*»¥ 

A 

a 

c 

o 

E 

F 

G 

H 



MATERIALS UST— CAT PULL TOY 
He- SLr* and dwl^gn 
5 V* n 9 n 9* 

a io h is r 

2 H r 4« n 3H" Dmi 

7 W-tf-i K iWdmwoi 

4 a‘-dU whMt. LOva-Ehm WP 19 

1 Me. IQ MMw-tfyti 

1 34" dr«pt«y ttmi 

1 1'di. wI-hmm 




or a- nr 

A AMO B ARE □l-’UEP UP h ROM JJ**' STOCK 



WHEELS 
GLUED 
TO AXLES 



won WHEELS CHAW 
FA cron V HOLES FILLED 
WITH 3/8" DOWEL AMO 
AflE KfcMJfl Eft WITH 
B*"D!A HOLES 



9 Colonial spin; liox 

Most Colonial spice boxes of this type ate laah- 
ioned d pine. However, for sheer elegance, we 
constructed ours cl maple. 

1. Start by dulling a If parts to size, as shown 
in the drawing. To make assembly easier, 
mart: all pieces wth code letters. 

2. Use an ogee cutler in your router lo 
shape Ihe top and bottom edges as shown. 
Rout the back edges ol Ihe aides to receive the 
Vk-m. plywood back. 

3. Temporarily assemble Ihe top. bottom, 
sides, center dividers and back to check lor 
fit — end to make measurements for the draw- 
ers. Adjust the dimensions until you're satisfied 
with the hi and squareness of unit. Then disas- 
semble. 

4. $antf all parts smooth and reassemble 
Ihe box. using glue and clamps to hold the 
case securely until the glue dries The next 
day. bora holes and install screws as shown. 
Add dowel plugs {Mole: Since our box is made 
of maple, we made our own dowel plugs, using 
a plug cutter in the drift press and a scrap of 
maple.) 

5. With the box assembled, the drawers can 
be built. First assemble them dry for a test fit, 
then permanently with glue and brads. Use 
match numbers lor drawers Each one should 
be fitted so it will be returned to its mating pi- 
geon hole 

6. Check all parts lor smoothness. Sand il 
necessary to bring the hardwood to a glass-' like 
smoothness Make a final dusling and wipe 

(Piea'iB turn to p&Qc 174} 



8 Pull train 

Don! lei the train's good looks foot you into 
thinking (hat building il is beyond your skills. 
The design is worked oui so you have very little 
cutting to do; the shapes are created using 
standard lumberyard materials. 

t. Start by gluing up slock for one engine, 
three cars and a caboose. Use while glue and 
clamp the parts overnight. 

2. On cars to be rounded, cut ihe H x 
edge rabbets along both lop edges to receive 
the %-in. quarter-round molding. Install ihe 
molding, using glue and 1-in. brads. 

3. Cut parts lor the engine and install them 
with glue and brads. Use masking tape to hold 
the vanOu& parts securely until the glue 
dries, 

4. Locale and bore the fi hrin. axle holes 
through Ihe bodies Sand all parts smoolh, 
dual and wipe with a tack cioih. 

5. Seal all wood parts with 3-fb.-cut white 
shellac Ihinned 50 percent wilh denatured al- 
cohol. The next day lightly sand all parts wilh 
ISO- gnt sandpaper, dust, wipe wilh a tack 
cloth. Apply a second, unihinned coal of shel- 
lac to all parts which will be led natural 

6. Paint the wheels and engine parts, using 
latex paint; use Ihe color photos on pages 122 
and! 123 as your painting guide When dry. ihe 
latex-painted parts can be coated wilh a thin 
coat ol satin-fimsh varntsh to achieve a pleas- 
ant sheen. 

7. Glue one wheel on each axle (M) and in- 
sert axle into axle hole Glue on second 
wheel. 

8. Locate and bore pilot holes and install 
screw eyes and hooks. Cut the pull cord to a 
suitable lengih. add a wheel lor sure gripping 
arid wrap the gilt. 




i? PLACE SJ 
s/a H inte ft vale 



rafts* 



DJA. 



f A h iA 1 3V quarts* round {2 wft eoadij 

0 2 *i i ti US - qtortw found 

H 1 ■ 2 V dual pole 

1 1 SmoMti**, Lwp-BlW STK ? 

J 1 V-di x IV dowel 

K I W-<hj x IV dowoi 

L l V-fJli. x V uowW 

M 4 V<Sb k JV doiMal 1 3-engiri* 1 uhooii) 

M A V-da a 3' de*rt. 2 uch cow* 

0 20 tV-cka tttvwU Lm-6uIC W W16 

P P 1 ‘-dia #n««l. Lovti-Bu'fi No W1S 

□ 4 sens- Mo 10 ■ draw <r« A nooks, 

R T No 10 Bcraw Bye 

S 2 I' No B th ncrew 

T 4 IV No- >B wads 

mac.: 34" dr apery cord. wftt* gK* aandpapar m«flac. 
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MATERIALS LIST — PULL TRAIN 
Kvy Ng.. Sin and (MaerlfftUsn 

A 9 IVn x ■ Hi’ [J »*Ctl TOKh) 

B 2 l-Vu it 2** * 2*., 

C 2 tfiix2x£' 

D I W i BTHr * 5' 

£ 2 ** e J»i e ?i« • quariar rm#nl 



1/2" PI A. 
1/2" DEEP 
L2 PLACES! 



5/B" DlA. 
HOLE 
1/2" OEEP 



CA&OOSE 



S/16" 



2:4 * 3V*“ r 
NOTCH 
I BOTH 
SIDE'S! 



3/fl if DlA. hO-LC 
1 12" DEEP 
la PLACE5I 



3/4 * 3/4" 
NOTCH 
(flOTkf 
SIDE SI 



HOLE 



5/ 1 6‘ ' 



COACH 
13 REQTD 



1 £8 POPULA R mC HANlCS 



If you've had it with hunt- 
ing for a tool in a jumbled 
pile, consider one of these 
beauties to corral them. 



T hen* rii't" two reasons for want- 
ing a good toolbox. For most of 
us. sorting through a pile of tools to 
find the one we need is both frus- 
trating and time consuming. It is 
also n rather unhappy experience to 
come across an expensive, edged 
tool that is badly nicked simply be- 
cause of the way it was stored. Since 
you may have a lot more money in- 
vested in tools than you realize, 
maybe now is the time to consider 
buying the toolbox that will lot you 
keep your equipment shipshape. 

Tool-storage units come in an as- 
tounding variety of sizes and 
shapes. A little shopping will reward 
you with a container that will make 
your tool storage and care a lot easi- 
er to manage. 

You'll discover that prices range 
from under $10 for a small toolbox to 
as much as $600 for a tool cart loaded 
with drawers and compartments. 
Size, number of extra features 
and construction quality have a di- 
rect hearing on price. But you may 
not have to spend a great deal to get 
what you need. For instance, if your 
toot collection is small and your me- 
chanical activities are limited to mi- 
nor repairs around your home or 
apartment, a small, inexpensive 
toolbox will serve you well. 

On the other hand, if you're con- 




1 The Kennedy portable tool chesl (552) 
sits atop a 20-in. roller cabinet [Si 26). 

2 Three-piece combo ($85) 1mm J.C. Pen- 
ney has top chest, riser and work.storage 
unit. Two- wheeled base cabinet remains 
Stationary or wheels where needed. 



3 Here Is & collection of some of the avail- 
able toolboxes lo choose from. 

4 Perforations inside the cabinet door and 
cabinet side of this Penney unit permit 
hanging of tools neatly. The base cabinet 
has a pressed -wood work surface 
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Those modular units made by Kennedy are 
stackable for compact storage and easy ac- 
cess. The c hast has d raws ra that lock auto- 
matically when the ltd closes. Its parti- 
tioned top compartment Includes a tote 
tray with a socket- set divider. Modal 266 
chest la $153; Model 262 base Is $75, 




This 50-drawer, see-through organizer 
from Montgomery Ward la great for storing 
small tools and miscellaneous parts. Plus* 
tic dividers and prassn^n Identifying labels 
come with unit, which la priced at $16. 




The Master Chest priced at $105 Is made of 
solid walnut, tooled and finished similar to 
Tine furniture. A fold-down front panel cov- 
ers the drawers. Drawer bottoms are plated 
steel. The interior is lined In felt. Chest ts 
from Garrett Wade. 302 Fifth Aue.„ New 
York, N,Y, 1Q0Q1, 




The live-drawer Porta Bos ($40) from Seers 
is handy for storing miniature tools and 
amali parts. Its drawers are lined with felt A 
front retainer panel keeps them In place. 
The tool box has a tumbler lock, 




The two-drawer chest from Montgomery 
Ward is dimensioned to accommodate av- 
erage-size tools. Overall size Is (IVjx 10*20 
in. When shut, the lid keeps the drawers 
closed so that you can transport It safely. 
The two-drawer chest, ticketed at $27, 
comes with e padlock hasp. 




Sears carpenter's box ($29) holds toqli up 
to 29-In, long. A wood clip in the (Id holds 
saws. Partitioned lift-out tray stores email 
items. Knock-out plug permits carrying a 
carpenter's square. 



Swing-out tray a on this cantilever toolbox keep every Item immediately reachable. The 
model 1022 cantilever tool box Is priced at $58. Kennedy makes it. 
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start tly involved in home mainte- 
nance T shop projects or auto me- 
chanics, your toola could easily num- 
ber in the hundred.*. In this case, 
one or more medium- or targe-size 
boxes may be in order. 

A large toolbox that's brim full 
may be too heavy to carry about 
with ease. And. if tools aren't well 
organised inside the box, it will still 
take time to find what you need. 
Thus, you may be better off buying 
two medium-size containers. 

Chest-cabinet combinations 

[f you have the money, you can 
treat yourself to the luxury of a full- 
fledged mechanic or machinist tool- 
chest with felt-lined interior. Both 
can rest on rolling cabinets. 

These units have plenty of strong 
drawers that permit you to organize 
tools in neat rows, for quick and easy 







nccesa. The units are available in 
varied combinations with shallow 
and deep drawers and large com- 
partments for bulky took. 

The chest -cabinet com binations 
are of modular design with stack-up 
sections which make them flexible 
to use. The portable top box lifts off, 
the base cheat becomes a bench, and 
the roller cabinet floats as needed. 
Another advantage of the chest- 
cabinet combination is that you can 
buy an individual component and 
bu ild on it as you acquire more tools. 

However, if you definitely antici- 
pate a growing tool collection, you 
may want to make all combination- 
toolbox purchases atone time. Many 
dealers offer up to 10-percent price 
reductions when the units are 
bought in combination. 

Following are features to consider 
when shopping for a quality tool con- 
tainer. A chest with double-walled 
sides and ends has structural rigidi- 
ty, Exposed edges that are rolled 
and flattened are stronger and saf- 
er. Double -seamed toolbox ends 
have added strength. Staked- pin lid 
hinges,, in which the knuckles are 
dimpled against the pin, keep the 
pin in place. 

Other features of a well-built box 
are lid joints that are constructed so 
they shed water, and water-shed- 
ding hinge cap strips— strips over 
the hinge to protect it from water. 
Also look for rust-resistant hard- 
ware; comfortable handles and 
grips; solidly supported cantilever 
swing-out trays; embossed or rein- 
forced lids and bottoms; and full ex- 
tension drawers for easy access to 
tools. For precision-tool storage, a 
felt-lined box ia recommended. 

Your particular needs may not re- 
quire all these features, but you'll 
iPiBase turn fo page rsfij 




Small tool carrier, Kennedy No. KK1 B ($0) It 
good size tor typical household toolbox. 



Feature* to consider 




A staked-pin hinge has dimpled knuckles 
to keep the pin securely In position. 




Box with A-sheped Hd Is good for use In 
rain because water runs off. This one also 
has double-walled ends and Hama, 




Welded -on skid rails give this box added 
strength and support on the bottom— 
where It normally gets the most abuse. 




Dado, tongue and/or rabbet drawer joint* 
indicate quality in a wood cheat Fine hard- 
ware is also a positive Indicator. 




A formed lip over the strip hinge on this 
toolbox serves to divert water, 




Make certain that cantilever treys ere stur- 
dily built. Open box shouldn't tip over when 
if ay 9 are loaded with too I a. 




An additional embossed Inner pane! gives 
this ild extra durability and rigidity. Ex- 
posed edges are rolled tor safety. 




Full-extension drawers are a plus They al- 
low easy access to all tools. Sturdy drawer 
slidea are a must 
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Otltpn conwltint: Pa I rich Mi.iphv 

C-aljirnM rrxhiV' Richard Eichhfilt 



6 Drawer backs have spring- 
loaded slops which preveni the 
drawers from being pulled out 
completely and Spilling tools. 



7 Oak dolly has heavy duly 
ca alert and makes lollng cheat 
over level surlacea easy. 

B Shallow recesses in doily are 
sized lo suit furniture glides 
that keep bos from sliding oil 
dolly during transport. 



O ne of the quickest ways to 
judge the skill and ingenuity 
of n craftsman is to take a look at 
the condition of his tools— and 
how they're stored. There's no 
doubt that Patrick Murphy, build- 
er of the prototype for this tool 
chest, is a top-notch finish carpen- 
ter, Well -organized hand tool com- 
partments that allow easy access, 
wood construction that absorbs 
moisture and protects tools from 
rust, and details like drawer stops 
and locks reflect years of experi- 
ence and pride in doing things well, 
PM's reproduction was built by 
Rick Eickhoff with few changes 
from the original. You can adapt 
the design to suit your own wood- 
working needs* Even if you file the 
cheat plans for now consider builri- 



5 As lid closes, il depress** a 
pin which forces r ; -liv ^actions 
of the drawer slides Inlo mor- 
tices in (be drawer aides. 









2 Grooved and slot- 
led separators keep 
saws from jostling in- 
side chcsl MU. T- 
sbeped retainer pulls 
forward lo allow saws 
lo be removed. 



4 Even space under drawers has purpose: 
Clipboard, plans have niche on fell: screw- 
in handle to unit top slows at right. Lower 
unit's retractable handle, drawer-locking 
mechanism lit behind drawer stile. 



1 Two halves ol chest 
bolt together Tor stor- 
age. Aluminum angle 
inside tower half is 
drilled and tapped to 
accept bolls. 









-■-« 



3 Chests slack neatly. Recess in top of 
tower half (shown} accepts bottom of 
upper haiL Dovetail corners add strength. 











the ever-hanriy dally right away, For 
plans turn to page 168, 

Building the chesi 

Plane all the cherry boards needed 
for the case sides and lid top to %-in, 
thick. To get wide enough boards for 
cutting some parts, smaller- width 
boards may have to be butt -joined 
with damps and glue. Gut the gliued- 
up boards to size and sand inside 
surfaces. You wi!S need about 27 
board feet of % -in* cherry stock and 
12 sq, ft, of cherry to complete 
the project. 

Note that upper chest sides C^E 
and D/F and top G in case assembly 
plan# are assembled as a box. After- 



ward, the lid portion (E t F f G) is 
cut off with a table saw'. Dovetail 
joints used at all four corners of 
upper and lower chest halves are, of 
course, optional. 

For detailed instructions on hand- 
cutting dovetails see How to Moke 
Dovetail Joints (Aug, '77), A faster 
way to cut dovetails is to use a router 
with dovetail-cutting bit and dovetail 
template. When laying out the dove- 
tails for the upper section of the 
chest, center a pin on the line where 
the lid will be sawed free. 

Carving the aide lifts 

Before assembling the sides, glue 
the reinforcement blocks fH) inside 



the endpieces ( A and C ) * T b t simplest 
and safest way to carve the recesses 
is with a gouge. Afterwards, smooth 
the concave area with sandpaper. 

Making lower chest half 

Cut all parts as shown in plans and 
assemble sides A, Bl f B2 and ply- 
wood top M2, Bottom Ml is not glued 
into place until the retractable handle 
assembly, locking mechanism and alu- 
minum angle# have been installed 
Note that part B1 in case assembly 
plan# was cut from a single board for 
appearance. Reinforce the resulting 
weak canter divider with spline J. 
Th is spline also function# a# a ver- 

iatn to p age . Pj 




ADJUST 

CHAIN 

FD# 

U0* 

OPENING 



3/16 it S/lfl" STOPPED GROOVE 



CASE ASSEMBLY 



SEE SAW -CASE 
ASSEMBLY 



PARTS E, F 



6/1 6 H ' 2 " STOPPED GROO VE 
1M" /\ 



1-3/4" 

ALTER IF 
NECESSARY 



PAftTS A, B 
T/16"-1 



DETAIL 4 



~7 CARPENTER'S 
2) SQUARE 



RETRACTABLE- 

HANDLE 

ASSEMBLY 



2-S'lfl" / 
RADIUS. 
CENTERED 
44 PLACE Si 



SEE DETAIL B 



FRONT VIEW OF LOWER CASE 



SEE DRAWER 
STOP DETAILS 



SEE 

RETRACTABLE 

HANDLE 

assembly 



GROOVE 
(BOTH SIDES! 



1/4 * 6/W 

STOPPED 

RABBET 



NOTES: 

Q 3/ie * 4 " slot 
for SQUARE 
(3 PLACES) 

3/ir H TOW 
SLOT FOR 
SQUARE 
(2 PLACES) 



1/4 x 1 ,'4” 

DADO 

(TYPICAL) 



1/2 k 1/2 x 1/4" DEEP 
LOCKING MORTISE 

[Inner sides only) 



L— 6/ 1 B" 

PARTS A, #, C, D 



0 RAWS ft assembly 

Two BOTTOM DRAWERS APE 
BUI LT WITH 0 DIVIDERS 

TWO TOP DRAWERS ARE 
BUILT WITHE DIVIDERS 



■** ^-vn" 

PARTS Ml. M3 



DRAWER-STOP DETAILS 



6-7/ 16' 



1/2 k 3/4* 7-I/2' 
BLIND DADO 
FOR SPLINE J 



1/4" DlA, 

HOLE 



3/B" DlA, HOLE 1/2 
SLOE VIEW 



SPLINE J 



PART 5 










MATERIALS LIST— CHEST 

Kt> N □, 5ln ind deecTlpdlep [pti) 

f. i mi* 12" cherry Hewer case sldet)’ 

f l V* x B t 3?" ch*rry (lower caw front. Ss^kf' 

f J ft * 5ft * 12" cherry [upjrer C1M ildej)* 

P 2 ft x SY + 1 32" ihitry (upper C«e (ran!, back) - 

E 2 ft a 2ft x 12" Cherry IN S»dwT 

F 2 ft x 3 * 32" CNerry |i(d, inonT, badkl' 

G 1 V* *12 *32" cherry Aid top] " 

H 4 ft x ?ft x «'■ cherry (Side nil rel-niercerrenl)* 

I 1 Hsl^iS" thirty [ 4*1 ur.ger su«dt)‘ 

J 1 ft x ft x 7ft" thirty |1ront aflllne)* 

K 4 Vi * 2 X 6Wi" Cftorry (corner bricsr 

l 4 M* X Vi x 10ft" cherry (Ouler 4r***r runner)' 

Ml 1 ft K 1 1 ft x 31 ft" fir p!ywo«l (botiM) 

M2 1 ft x 11% i 31 Vi" (tr plywood (tide pintl] 

M3 1 ft X lift* 3,1 to "fir plywMd lt«i hottarr-.! 

S, 5 Mo 1DI Sole, h In-gls* 

0 f ft"-Gla. k tW T HtHl rod 

P 1 ft^p.d k 3Ve" spring 

5 1 1 Vi x 2ft* No. K34 ehiil lock" 

A 1 Hard'a lor i&p of tese 

6 4 Vi -20 X Vi" th machine ecru* 

T 4 Vi~2fl Teenul (Id mwint handle) 

g % ft x ft x ft x (Oft" a c n-nym ing|« 



V 6 Vi ”20 it 1 Vi " Ih nuch ine screw 

YU I ft x N n (M h wood screw 

K 20 1" x No. 6 Th wood SC«* 

Y as r*qd- fctf finish inp -ia i! * 

J 4 =Vi rr nli?l Pollpm fornlhure glides* 

M as read Ufl Mifpd't chain, brackels and screws 
Milt.: 0li-iype wood Thlsh soch as Wilco Darien □> I fin- 
ish,' white g !l«, ebony lor |ni(is s r " Inlay medallion." 

MATERIALS LIST-* DRAWERS 

A A 3Vi x 13ft" cherry (fronl) 

B I ft x 3ft *; 1 Oft" Cherry [side) 

C- 4 ft *3Vi x 13ft" chsrry (hick) 

Q A Vi x Jft x lift" cherry pl/WMd (divider)* 

E 4 Vi x 2% x 13ft* Cherry plywood (divider)* 

P a ft x 10ft X 13ft Jf cheny pfywfldd (bottoml-* 

fl B VNIi. x 2ft"downM(!ek 

H 6 ft J, -dla. x 1" dowtl pin 

I 8 ft "* 0.0 * 1 " locfc ppf Ing 

MATERIALS LI5T-SAWHOLDER 

A 1 1ft x 1 ft * I?" cherry (bass nlilfiir PlttM' 

B 3 ft x J x (aVi" cherry |>etam*r bigeki' 

c 1 ft k 3 x fi" Cherry (Mftltal retainer)' 

p % ft x 2ft x Sft" chsrry (honronTal nlllMir 

E 1 ft * 1 1 2ft " cherry (celch pidC*l p 



F 1 ft x ft x 2" thifiy [tilth piece latch)* 

6 2 ft N ft *. 3ft" cherry [catch piece retainerl' 

H t ft*-ifla. * ft" (spring dowel} 

I 1 ft w -o. d. x 1ft" (serin-g) 

j j Vi w ffo. 5 fh weed screw 

K t gpiiig-lcidec! hinge* 

materials list — handle 

A 1 1 ft x tft x 7 " charrr (mir ffffl*lt guide) 

b i ft i ift * aft* cherry (tau) 

p 1 Vi x 6 ’.'i t 6 ft" cherry (center section) 

a 2 ft t f V* X Eft ■"■ che rrV (m el r p'. ides) 

E 1 ft i 1ft x 7 1 ' theriy [front rnnele galde) 

F 1 ft i 1ft t Gft ' r Cherry (loehlng 'mechirtiSfli', 

& 4 ft, x: %i x ft" ohwiy (runner letkS) 

N A fi,xVz x ldft" cheriy (tender rufintrs} 

1 3 ft r 1ft" hirch dowel i 

J 2 ft ‘"-SI*, x Vi" cnmprmi&n Springs 

K 1 2 ft' 1 m E fh wodd streM 

L 4 ivi" No. 8 m woed «re# 

M l ft -20 .< 4 ft" cirri egt hell 

N 3 Vi-JD hex nul 

0 t ft" washer 

+ Axall 4 tiln rreih Cr*rtsrnan Wood Service Co. See »u'« llsl. 
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7^33" DP A, HOLE 
1 .'4.-20 THREADS 
(3 PLACES} 

^"JTT'3/1&“DIA. hole, 

ie ^ ' COUNTERSINK 
(A PLACES) 




1/6* iaw 

GROOVE 



: QP- SECT ION Vlfft 1 THROUGH HANDLE 



EXPLODED VIEW OF £ 

RETRACTABLE HANDLE ASSEMBLY 
(SEE SECTION VIEWS) 






Build this bench ter your 




Cleverly designed table 
makes your portable saw an 
on-the-job shop tooL 



by Emery J. LoiseUe 



G et twice as much work from 
your portable circular saw by 
build ing th is table that lets you con- 
vert it for use as a stationary unit. 
With the aid of an adjustable fence 



Completed table -(above) boasts miter 
gauge, fence and a sawdust e leant' out 
drawer, ft can be easily carded to fob site 
(light). Photos below show how to buiid It. 





To make cutouts in bench parts, use sabre 
saw guided by tacked-down straightedge. 




Use glue and IVHn. finishing nails to as- 
semble sides. Set all nails, fill holes. 




Position saw accurately On table underside 
using a straightedge along side of blade. It 
should be parallel to table sides and per- 
pendicular to front and back edges. 




For long-wearing miter-gauge grooves, 
glue maple Inserts (U) in table recesses. Table inserts are used to reduce cutout 
Use router mortising bit to cut grooves. width when sawing at various bevels. 





Single- pole switch Is connected between 
power-supply cord (GG) end pigtail (FF). 
Saw plugs into receptacle on pigtail. 
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portable circular saw 





MATERIALS U ST— SAW TABLE 
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t 


4 >: h * 23 ’-V pine (di awei guide) 


0 


1 


ti nimi SH 1 plywood («ence *»*ad) 


K*y 


No. 


San and daeeription [uaej 


0 


2 


la * 2 a 29" maple (uplelop ireansi 


E 


1 


H < i 33^“ plywood [te nee lace i 


A 


i 


14 i ZB ^ 36“ plywood (ice) 


V 


t 


£in x 3v* * e - hr (puiiei-bg* support 


F 


1 


4* x 3 x J3Vs " plywood (fence tsack) 


e 


1 


Ah -■ - 1 01. , r plywood Iditfwfri tom?} 


w 


4 


'*'■20 a i'V fti machine screw and Teervl 


G 


1 


H nJ t 3 s^i" piywwd ilance boitpin) 


c 


2 


V* - ZZh * 34 'plywood Lfronl baor) 


X 


2 


V-(ta .« 1 r in machine screw 


H 


1 


H H k 5i Vi 1 pine lienee core) 


0 


2 


V* ’. Z4?4 a M" pi /wood |aide| 


V 


2 


V No 6 m aero* 


t 


1 


4a x 4n H 31 ’ pita (rartota- pp»a) 


e 


l 


'■■p * 5 s * *■ S IV plywood i corner etocfcei 


2 


4 


road 


J 


I- 


4« x i* x y c-rw (l^ncpooroj 


F 


4 


W * ? x 6“ plywpijcl (drawer Bgppofl*! 


AA 


1 


drawer pull 
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1 


*h X ** X pin# (lance coca) 


G 


2 


•z * 4 ptyftrod Idrawec support*) 


Be 




owlkH boa 


L 


1 


M H'i* 4W pine [lance dampng ioe) 


H 


1 


* I6 f ¥i« * ?3'V plywood! (drawer 


cc 


2 


V No 8 *i *crr* 


M 


1 


^ x i Vi « 4" p*ne (fence dairipirvg cam|i 






Dehorn) 


00 


2 


cable damp 


N 


1 


’■i'-zo i. 34 H' threaded rod lienee 


1 
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N ■ * P3'z’ plywood (drawer skJjsj 


EE 


1 


single -pale swrlan 






lurdweraf 


J 


2 


ii Hti k 1 6', , plywood idrawac ende) 


FF 


\ 


single receplacla arc iw «e "^ir. at Ho. 1Z 


0 


1 


Vk* dita X 1 " alnoi mxl (feride huf.Jv.fljo) 


K 


2 


• 4", x ftvvplvwiMt: (-,i*ousiii>aia 






wire wnh ground 


p 


1 


’ ViVdiB x 1 ■ * - cijrnpmHim *pnr>g 






■ndei 


GO 


t 


6' or i* sun. 3 leap wtr# $(*} male pug 


Q 


1 


Vh" 1 □ cuwier grommet lienee Hardware) 


L 


2 


m i'-i A 23 V ptywppd ($#w<j«l 


MH 


i 


switch plaio 


R 


2 


vy-Sd nun 






a idn) 


II 


2 


IV No 10 m acre* 


S 


1 


'uli 16' aluminum bar (miler-guage 


U 


4 


% x 3 . fl V IsuiLn plywood i blb:>j infill 


Wlac.: 


: y.y fimshirsQ; naila and glue as requited 






hflfHlWBfftl 


H 

0 


4 

2 


1V> * lte * I'fir [glu# Medial 
u x i* - ££ V pine lelealsi 


MATERIALS LIST— FENCE MITER GAUGE 


T 

U 


1 

1 


x. 1" plumingm riMBt lmH#r g#UQfl) 

! h " 20 n 1 1 a ’ threaded roo (rmter-gauge) 


P 


1 


ii i v* x 23 V pne [clean 


Kay 


Ho. 


Size and deacn ption [uee) 


V 


1 


L i' I.D.. Vi' D D. ‘la: easier (miHii-Q*uge|i 


0 


1 


M -x. v* * 4V pine icieai) 


A 


1 


h x -5 > 0' prywood imiler quaorann 


w 


1 


'."■20 *irignul (mHcT-Hjtuge hit'^ra'd 


R 


1 


A. x ^ w fl L pi no iduuh 


B 


1 


4. x 2'.1 X 10" plywood (mitthr-gagge l*c*l 


X 


2 


4," no. 10 Ih screw 


S 


A 


h x 1, x 23V pme (drawer gpirJei 


c 


t 


Jj u 44 j- £V plywood (Pence head) 


Mine.: 


t ' fracs and glue as reqieced 



and miter xauge you make, this rig 

lets you make accurate rips and an- 
gled crosscuts quickly. It also frees 
both hands to let you manipulate 
the workpieces with greater ease 
anti safety. When you have need for 
a portable saw, simply detach it 
from the table underside, 

The on-off switch is mounted on 
the table front to let you control the 
saw from the operating position. 
Use a length of wire or electrician's 
tape wrapped around the saw's trig- 
ger and handle grip to secure it in 
the ON position. 

The main design problem for any 
portable saw table is providing 




Col table Insert recess using router and 
mortising bit Wood strip* act as guide. 




Careful construction of fence (part E re- 
moved to show assembly} and miter gauge 
will assure accurate outs later. 



enough clearance for the saw to tilt 
and rut bevels — without making the 
cutout opening for the blade and 
guard so wide that it would pose a 



hazard when cutting small pieces of 
wood. The problem is solved here by 
making a series of four blade inserts 

{Please turn to page iSSj 



Ready-made portable saw and router table 




Steel saw table can be used with router, 
portable circular $aw or sabre saw. 




Knock-down unit assembles In minutes. 
A built-in switch box, also a receptacle for 
plugging in tool’s power cord, receives 
power from grounded wall Outlet. 



I f you're not able to build a portable saw 
table and don’t mind spending a tow 
extra dollars, you can enjoy most of the 
same conveniences and advantages with 
a ready-made unit The model we tried 
even lets you Install a router or sabre saw 
In place of the circular saw to convert the 
table to a shaper or gig saw. Sturdy, 
heavy-gauge steel construction knocks 
down tor easy storage and transporting. 

The main disadvantage of the ready- 
made unit, when compared to the do-it- 
yourselt version, ts that its table area la a 
lot smaller, 10x22 in, compared to 2Bx36 
in. The wide tabfe-surts.ee cutout, sized to 
allow saw guard and blade to tilt to cut 
bevels up to 45; can be another draw- 
back. It makes cutting small pieces diffi- 
cult— even hazardous. 

Both miter gauge and fence proved ad- 
equate. The gauge rides in a steel channel 
with minimal play. Printed inch scales at 
tha front and back of the rip fence help to 
check the fence's alignment. 

Models 665-B. and 656 { which Include a 
clear Lexan blade guard) are marketed by 
Central Quality Industries Inc,, Polo, III, 
61Q64, Prices are about S64 and 166 re- 
spectively. Both are available through 
Ace Hardware dealers, J.C. Penney and 
Montgomery Ward stores,— Rosarte Ce- 
poiosto and Joseph Prove/, 




Variety of clamps permits mounting of al- 
most any size or make saw. 
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SAW-CUTOUT DETAIL 

1/4" t 



G LADE-INSERT DETAILS 
4 M r-tM/4" r-— i-- 



DETAIL OF TOP A 



3tt» J" groove 
IS PLACES! 

FQft INSERT U 



■1/4"-DiA. HOLE AND 
COUNTERSINK FOR 
MOUNTING SAW 
WITH V4 ‘-2tF * 1" 
FH SCREW AND 
NUT 42 REQO 1 



INSfftT 2 

IS - 2J‘TILT 



fNSEHT 3 INSERT 4 
20* 36" TILT 3r. 45* TILT 



ACTUAL SAW- 
CUTOUT 



4NSE RT T 
0* ■ 15'TILT 



1/4 k 3 x fl-3/4" 
RECESS FOR 
0 LADE INSERTS 



1-9/16" 



10-7/0" 



1/4 h -CHA. HOLE 
COUNTERSINK 
(4 PLACES! 



DETAIL PUCE V 



DRILL HOLE and install 
1 .'4 " TEE NUT 1 4 PLACES! 



t 0-1/8' 



? t/4 * 4' 
cutdut 



KNOT 

WIRE 



16-ia/tG"- 



1B-3/4 



31/32"' 



31/3?' 



3/4" Cl A. 
HOLE 



POWER- 

SUPPLV 

CORO 



DRAWER ASSrwriLY 



ASSEMBLE TABLE 
WITH bit?' 
FINISHING 
NAILS AND GLUE 



DRILL AND TAP 
FOR 1/4" 35 
THREADS 

DETAIL PIECE 0 



TABLE ASSEMBLY 



FENCE -SECTION VIEWS 



MITER -GAUGE ASSEMBLY 

1/4". PI A. HOLE 



FENCE ASSEMBLY 



RADIUS 



3/9'' 

SLOT 



3/B' 1 

DtA 

HOLE 



DRILL AM&TftP 
TOR l/4 H -?D 
THREADS " 



1 /4"-DlA- HOLE 
COUNTERSINK 
ON BOTTOM 



DETAIL PIECE M 



E- 


— 


L 






& 



130 POPULAR MECHANICS 





This One Low-Cost Power Tool 



—All at once or separately. . .AH By 

The Only Complete Workshop Tool Of Its Kind In The World! 
From Hie Day II Arrives ... the Belsaw will make and save you 
money. With shortages and inflation driving lumber prices sky-high. 
Ih is versatile power tool easily pays for itseffby quickly oonverbng low 
cost rough lumber into high value finished stock. In just one pass turn 
out your own quarter- round, door and window stop, casing, 
tongue-and-groove . , . all popular patterns. Other Balsa* operators 
are making cases for grandfather clocks, furniture, picture frames, 
fencing, bee hives, bed slats, surveying stakes . . ail kinds of 
millwork. 

Built Far Pros. , . Priced For Home Craftsmen , . . It is engineered 

and built to industrial standards, but factory- direct selling keeps the 
price low. Handles tough oak and walnut as easily as pine, and so 
simple to operate even beginners with no experience can use it, 

l A J With fust this one In* coif pirncr-teed machine 
V JV/ VLrf in t comer of your garage or basement, you're 
\ N W sel up la supply lumberyards, cabinetmakers, 

X y Dur Q^ n [ urpertiftt, remade tars. ccnliidon and 
Business f / habbyisfc 111 your area with tustom-planid 
Earn Extra 1um ^ Eir ' molding „ ♦ * ALL of Uufr 

<T Ineume \ mlllwork requirements, You can supply plc- 

/ AlalifAl turn molding to art shops, hardware and lie* 

| 4 o(n e \ partmenl stares, tf toll direct ta framing sfiops, 
l ** 1 j\ . AH I standard patterns sra available Irani Block:, or 
V well custom grind t knife to your own special 

“ design or sample. 



Vow Take NO RISK! The Belauw 
1$ Backed By Our Exclusive WO % 

Guo ranter of Satis faction: 

* Tt^ the Bdsaw in your own shop for a lull 30 'Days 
and put it to work lor you. Give it a llioiough test and 
make It prove that It can do everything we vay it will 
Vie It JUit a$ much a$ you want. Then if you are not 
Completely satisfied, )ust send it hack and we’ll return 
every penny you sent And YOU are the sote judge 1 
There are no questions asked (here are no fine 
pnnf 'use' charges Our flat guarantee Is dial YOU must 
be 100% satisfied oi you get your money back ' 



Just Mail Coupon 



Does The Betsaw Fay? YOU BET! 

READ WHAT OTHER BELSAW OWNERS SAT: 



If isupen *» ) torn BELWW POWER IDOLS Cs 

SSSJfi *»¥ FiBldBuiWhtg - 

ia Kansas City, MO 641 11 



X Good Investment ■ Robert Sawyer, Roseburg, Oregon. "I be> 
lieve that the Bclsaw is the best investment I ever made. I've been a 



30-day free 

trialoffer 



a .Ccmpuni fltfow 
Fw CfliFipJetf 



Eilri lne. qm* 



■Dock wiffi 
■ acn and 

full details ~ 

, ... fcUJH COUPON TODAY! 



ACT NOW! 

Coupon 
Brings 
Full Details 
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i * a T * 
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Mj 





planer man for years and am no*' retired. The BelsdW has earned me 
over $60,000 extra income in (he post eleven year* 

Pays Fw Itself • R . S, Clark. Springfield. Ohio: "[bought a batch 
of walnut in the rough, and after planing it on the Belsawl figured up 
the money I had saved. It urns enough to pay for two- thirds the cost of 
the Planer. It ready does a goad job/” 

More Than Expected * Stephen Schultz, Orangeville, Penna,: 

' 'This machine pays far itself by making money out of scrap boards . 
ft is a very well built machine and! confess it ts more than I expected 
for the price. It does everything vow say it will." 

... And Bilsaw Is The Choice Of Frofe mortals : 

"t recommend Behaw r s Planer-Molder-Saw as the most useful 
shop tool that any craftsman could own. We use ours every day in r he 
WosuBF.vrH model shop, and couldn't get along without It." 

JAY HEDDEN— Edllor of WORKBENCH Magazine 



I 

I 



BELSAW POWER TOOLS Co, 

MOV Field Building 
Kansas City, Missouri &4m 
D YES, please send me the FREE Booklet 
that cu es me nim^rJr/nds irhrwjr ffWjdh 'i 
Pltmer-Wuhfer-.'sten and full details on hnv 
I run qualify for a J 0~Day Tree Trial right 
in mv outi \hr>p. I understand there is So 
Ohliitutton and thin So safe. mum will coll. 

WANE 




ADDRESS 



CITY. 



STATE. 



■ 

! 
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The Johnke shop is efficiently pecked Info whal would be a closet for most. View above, 
looking to the left when standing in doorway, reveals drill press, saws and storage. 
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workshop 



By popular demand, we f re bringing back 
PM's Great Shop series. For openers, weVe 
got a beauty that belongs to a pro. 



by Harry Wicks 



HOWE AMO SHOP EDITOR 
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Pete Johnke (right) shows author clever de- 
vice he crested for a TV commercial. 



2 




Below: Looking right from doorway, 1$ the 
metal lathe and mil Hug mac bine— a loo 1 1 bat 
Its owner swears by — neatly fitted in with 
storage space above and below it. 



PM phOJC4 Julius 

Creative projects from the Johnke workshop 



1 . Slowly revolving wrlstwatch — with no 
apparent means of support (fop J— was cre- 
ated by Johnke for use in TV ad. Using wire 
that Is 1/3 2nd as thick as human hair 
(center picture) be suspended the watch 
from one end and tied the other lo electric 
motor apparatus he rigged (photo above), 
Under normal lighting, and photographed 
against black background, wire is "‘invisi- 
ble," even to the camera. 

2* Room freshener, which must be 
twisted open by hand in everyday use, had 
to be set up so that it seemed to open by 
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Dimensions shown are correct; this super 
shop is squeezed into 39 sq. ft. of space. 



itself so viewers would understand its 
working principle (top). To create the Illu- 
sion, a motor and custom rigging that 
obeys commands from his offcamera posi- 
tion at the control panel was set up by 
Johnke. Canister is affixed to motor with a 
small rod which Is then hidden from camera 
lens with black material. 

3. Another ingenious Johnke device: 
Toothpaste maker claimed its product does 
the work of two toothbrushes. To illustrate, 
he set up this device which aligns a pair of 
toothbrushes at the flick of a switch. 



I met Pete Johnke one day six months 
agn as 1 was leaving the Popular 
Mechanics office for a lunch date. He had 
sloped in, he said, to get my opinion of a 
mi nature bandsaw he had designed and 
built. Since I was already late for my 
meeting 1 told Johnke that his drawings 
looked fine but that I really couldn't give a 
fair appraisal of the tool frx>m the plans 
alone. He agreed, adding that he would 
prefer a "hands on" inspection and asked 
if I would visit his “little workshop in 
Manhattan." 

When I an-ived a week later, Pete, as 
he prefers lu be called, let me into the 
room that you stw cm these jiages. I 
realized quickly that his shop would be an 
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Warning: The Surgeon General Has Determined 
That Cig a re lie Smoking Is Dangerous to Your Health 






MATERIALS LIST — CIRCULAR SAW MOUNT 

I 1 t* h 1 x t x vt'ftlumfujni ingf* 

J 1 ^'-20 h*i &«i end feOtnul (leftfllh lo *l*i) 

K i ’•f' ii.-'ij n-i bon and tochnuf (length Co tuH) 



Key Pei tin and daierlptlcm 

A 1 *■ tHB rtfl A Iter SflW (Jamie. Bat STBS. 

Springfield. M . fl2TM> 

ti 1 Hi I i In 0V*" atone run angle 

C ? 3 1 T (wfl hingt- 

p 1 !/„ r t x &v. - iiuniinum Kai itoc* 

£ 1 i* * 1Yn lrt* 1^- aluminum ampe 

f 1 Hill 1 HVC aluminum taut itcefc 

G 1 ft a m x n* x If' aluminum eng* 

M 1 ft k I ft x G L PkiruglJ* 



L 1 Knob. «aaPv ft '-20 hex bon 

M 1 W NO ft tt\ machine ktvh and ivi 

N 1 WNo ftrh ioh 

O 3 2 " No 1 6 m acrowi iinrla icudHf 

Nffli: Johnhn na» papered printed plana tor hm onginii.Se- 
Hfln band WW. to OrdO* a tot. MHW IS 10 Jtjh*™ Dongnt, Bok 
m, Naw Yort. N.Y. 10036 Prtco inttHtoa Poaiaw 



ideal one to reinstitute the Popular 
Mechanics "Great Shop*’ series* 

Born in Denmark, Pete Johnke be- 
gan his career as a sailor. With his 
natural engineering abilities,, he 
was, before long, the ship's wireless 
operator. He set up his first "work- 
shop 1 " on his first ship and, he says, 
""I have never been without a shop 
since.*’ The shop you see on these 
pages is his twenty-second. 

J oh Tike came to the United States 
in 1950 and worked as an interior 
decorator in York, Pa. Business col- 
leagues aware of his latent talents 
suggested he try New York. He did 
that in 1957 and soon joined Screen 
Gems, then the lledgling commer- 
cial motion picture division of Co- 
lumbia Pictures. Pete says the time 
spent there gave him an excellent 
background for his career. After \2 



Miniature handsaw designed and built by 
owner Is mounted on a pivoting tabletop so 
it can be used in several positions. For de- 
tails on how to buy plans tor the saw, see 
the materials list below. 



With belt shifted from saw’s pulley, the mo- 
tor drives ihia efficient disc sender. 



Well-built mini sow is commercially avail- 
able; see materials 11*1 for details- 
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Bandsaw accurately cuts small-diameter 
pipe and plastics— miniature materials. 




Because Of workshop Space limitations, 
the owner designed and built a hinged 
mounting so the saw can be swung out of 
way when not needed. Drawing shows how. 




Saw comes with accessories Its larger 
cousins have: blade guard, miter gauge 
and rip fence (not shown). Compact saw 
like this Is a must in any miniworicshop. 
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Good storage in tight quarters 



Since almost all of his projects are miniature, or close to it, Johnke can keep an incredible 
amount of materials stored In good-sized drawers beneath tools. 



Additional storage is in the halfway, just Here's a smart way — even In a large shop— 
outside this pint-sized workshop. to store a number of sanding sleeves. 



Clever storage stunt: Simple plastic trays, 
sold in and % (Kent stores, are fitted Into 

a Johnkft-mada wall cabinet. 



Owner uses trays to hold small parts and 
mate rials such as pipe, tubing, fittings. 



years he left “to try it on my own.” 
and has freelanced ever since. 

"Ninety percent of my work is for 
television commercials," he esti- 
mates. “My task is to prepare prod- 
ucts for the camera. If the product 
does something i will make it do 
that something in a specified period 
of time," He stresses that he never 
makes a product do anything for a 
camera it doesn't do in real life. 

For example, n toy maker recently 
asked Pete to make a particular 
tractor do its programmed functions 
so it could be filmed for a 60-second 
commercial. The computerized toy 
actually takes several minutes to 
perform a Riven number of maneu- 
vers. He met the challenge and the 
TV spot ran last December, 

“1 think what 1 Eike best are the 
constant challenges of my busi- 
ness/* Pete states. The special na- 
ture of his projects makes it often 
necessary that he create a workshop 
tool for a particular use. This ted to 
the development of his bandsaw 
(which brought us together in the 
first place}. I've used his saw, and 
can say it is the equal of any minia- 
ture tool I've ever bundled — and 
better than most. 

He is well aware of how good his 
miniature bandsaw is. He has pat- 
ented the design and drawn plans 
which he hopes to sell. Considering 
the price tag, I'm sure many work- 
shoppers will want to learn more 
about his creation. IW 



Do you know a ahop wo should include In the 

Popular iW&chanJca □ real Shop »rta& ? if aa, s-and 

snapshots plus • description of shop end ownsr 
to Homs and Shop Editor., Popular Mechanics, 
324 W#fi 57th St., New York, N.Y. 10019- If we 
agree, we'll visit ths shop, photograph ii and 
share It with PU readers,— H.W- 




Johnke created these projects— three ta- 
bles, oblong box, game board and wall 
sconce — when he had a large shop In the 
country. Though a gifted woodworker, his 
small shop has curtailed such activities. 
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Heathkit products arc dis- 
played, sold dud serviced 
coasl-to-coast At Rralhklt Elec- 
Lronit Ct 1 tilers (Un-ils. Schlumberger 
Products Corporation!. See the white pages 
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DRIVING THE 1980 TOYOTAS 

fCpfif.njjgtf frpm p ag e fps, ' 

you’d expect. This understeer often 
demands quick correction which, if 
you're not used to front-wheel drive, 
can lead almost immediately to 
oversteer* 

In other words, the car wants first 
to keep going straight. Them when 
you crank in more lock, and especial- 
ly if you don't add pressure on the 
accelerator (most people, in fact, 
take their foot off the gas pedal}, the 
rear end swings out. 

Now most drivers won’t ever push 
their cars hard enough to have this 
happen on dry pavement, but it 
might show up on glare ice or in the 
wet. So he sure to familiarize your- 
self with any fwd car’s handling 
characteristics before you run into 
an embarrassment. 

The Tercel offers three transmis- 
sion choices: a four-speed standard, 
an SR5 five-speed overdrive gear- 
box optional and a three- speed auto- 
matic likewise, I found the manual 
shift, mechanism one of the best. 

And here's the new Corolla 

Changes in and outside the Corol- 
la might look subtler but they’re ex- 
tensive. Not only has the 1980 Corol- 



la been fully rebodied, but it’s also 
been upsized— contrary to the com- 
mon trend. 

It's 1.2 inches longer in w r heelbase 
than its 1979 counterpart, with 1.7 
inches more overall length, 1*6 
inches greater width, and two 
inches added to the rear tread. All 
this pumping up reflects in more 
passenger space. 

The Corolla's engine goes from 
1588 cc in 1979 to 1770 cc in 1980, 
This boosts horsepower by five, 
along with 10 lb., 'ft, of added torque. 
No ratings for fuel economy as yet, 
though— not for any 1980 Toyota, 

The new Corollas come in their 
usual tremendous .variety of sedans, 
wagons and lift hack body styles, 
with a sharp little sport coupe added 
this year. All bodies except, the wag- 
on share a new four-link,, coil-spring 
rear suspension system that re- 
places the previous leaves (on all but 
the wagon). 

Corolla seats have been re- 
designed for more lateral support, 
and I found them very comfortable. 
Again, there's that long track plus 
recliners, The Corolla has added in- 
sulation this year, and power steer- 
ing is available for the first time in 
Deluxe and SR5 models* You can 
also get aluminum wheels on the 



SR5 plus a sun/moonroof on lift- 
backs. 

Toyota styling 

Toyota tries very hard to style its 
cars for the American market. The 
current Gelica, for example, was de- 
signed by Calty, an American/ Japa- 
nese team in southern California. 

The overall design director for all 
Toyota cars is Mamoru Yaegaahi* 
Yaegashi’s staff styled the 1979 Co- 
ronas and 1980 Corollas, but not the 
Tercel, which tends to be more Hase- 
gawa's baby — an engineer's design 
and perhaps a little retrograde 
alongside the other very clean and 
trendy Toyotas for 1980. 

Toyota has no intention t though, 
of letting go its No, l import status 
in the United States. There’s no 
doubt in Yaegashi’s mind that styl- 
ing cars for the American market 
helps to sell Toyotas all over the 
world. Thus, there’s a fair chance 
the Tercel will show more American- 
ized lines in the near future. 

The 104.1-inch-wheelbase Creasi- 
da, which Toyota hasn't really 
pushed in this country, is also due 
for a redesign. This work is going on 
in Japan, while Calty busies itself 
with trim and color choices tailored 
to American tastes. M 
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DRIVING THE I960 DATSUHS 

(Cwtirynn} from pagp 107) 

controls are simple to decipher and 
operate* the four-speaker stereo's 
single-stick balance control is fun to 
play with, and one other nicety is 
the standard-equipment center con- 
sole with built-in storage box and 
armrest. Our only negative impres* 
sion, in fact, comes from the steering 
wheel, which has a nice, padded rim 
but inverted V-shaped spokes that 
make it impossible to assume the 
preferred “ten- and -two" hand posi- 
tion, and impossible to hook our 
thumbs over the spokes for spirited 
drivings Aa in the Z-ear, a good after- 
market wheel will take care of this 
problem for those who care enough 
to spend the money. 

Gone are the old 200-SX's narrow 
track and leaf-type rear springs. 
The new car features a four-link 
rear suspension with coils and the 
standard MacPherson struts in 
front, plus larger 14-inch tires and a 
much wider stance to reduce body 
roll and improve cornering perfor- 
mance, Steering is an excellent vari- 
able-ratio, rack-and-pinion unit 
with power assist (a German 55F de- 
sign that's available in the SL ver- 
sion), and standard four-wheel disc 
brakes- The four-wheel clampers 
brought the 2600- pound car to & stop 
time after time during our test 
drive, with no pul! and little fade. 

Other standard features include 
radial tires; mag-style wheel covers; 
split, fold-down rear seatbacks in 
the hatchbacks electric rear-window 
defroster; tinted glass all around; 
full cut-pile carpeting, extending 
into the door trim panels and cargo 
area; reclining front bucket seats 
with a “walk-in device" for easy 
rear-seat entry; and a right-side, 
sun-visor vanity mirror. Factory op- 
tions for the base car are limited to 
airconditioning, three-speed auto- 
matic transmission, removable sun- 
roof and alloy wheels, 

Available on both notchback 
(hardtop) and hatchback, the SL 
package adds a sunroof; mult (-ad- 
justable seat; four-speaker stereo 
with power antenna; graphic warn- 
ing system already mentioned; 
cruise control (with automatic 
transmission only); variable-speed 
intermittent wipers; quartz digital 
clock with date; rear wiper/washer; 
raised white- letter tires for the 
hatchback (whitewalls for the hard- 
top); and a special courtesy-light 
system with a mov able spotlight and 
variable-intensity overheadlamp, A 
very Detroit-like two-tone paint de- 
sign is available on the SL hard- 
top. 

We like the contemporary, wedgy 



styling, but prefer the sexy hatch- 
back to the more domestic-looking 
hardtop, which in profile reminds us 
most of Chrysler’s new Cordoba and 
Dodge's Mirada, D at sun couldn't re- 
sist tacking on a pair of hokey hood 
scoops, but otherwise both new bod- 
ies are clean* modern and more Eu- 
ropean than Japanese in charac- 
ter- — easily the best-looking Dat- 
suns since the origi nal 24(LZ, I mpor- 
tantly + the body is 6.2 inches longer, 
3.1 inches wider and a 0.4 inch high- 
er than the old one, allowing addi- 
tional interior room front and rear, 
as well as more cargo space. Prices 
are bound to be higher, but with all 
this and mid -20*8 mpg economy too, 
the 200-SX is finally a worthy Celica 
competitor in the import sport-cou- 
pe market, 

While essentially unchanged un- 
derneath* Datsun’s hot-selling mini- 
pickup line gets a complete restyling 
for 1980, Quad rectangular head- 
lamps. wraparound front marker 
lights and a horizontal grille give a 
wider, broader-shouldered look out- 
side, while a redesigned interior and 
new functional features and options 
enhance its overall appeal. Large, 
flip-out rear side windows are added 
to the unique King Cab model* two- 
tone paint is available and a special 
luxury GL 2+2 version is new. A sin- 
gle-handle tailgate release and 
inner tailgate panel are new, as are 
bright T-type tie-down hooks on the 
bed. Standard features on all but the 
base regular-bed mode! include 
tinted glass* center console* five- 
speed overdrive transmission and 
intermittent wipers. There's a 
tough-looking (factory-approved) 
“Boxer" dealer package available 
with custom step side bed, multicol- 
ored striping and special wheels and 
tires. 

The mid-range 510 series gets a 
handsome face-lift, a new and well 
designed four-door hatchback mod- 
el, much-improved instrumentation 
(including tachometer) and a carbu- 
reted, 92-hp version of the same new 
2.0-liter engine featured in the 200- 
SX, Galled NAFS-Z (Nissan Air Pol- 
lution System)* this engine has a 
cross-flow head with hemispherical 
combustion chambers and is said to 
be more fuel-efficient than the pre- 
vious 2,0-liter four. 

The 2B0-ZX sports ear for 19BQ fea- 
tures a new, optional T-hatch roof 
with removable smoked glass panels 
and along with Datsun’s other lines 
(luxury B10, front-drive 310 and 
economy 210 series), benefits from a 
number of engineering and detail 
refinements for the new year, i*l 





Ever wish you had a friend who could tell you 
how your car works and show you how to care for 
it? II sure would cut down on repair bills. Well, meet 
a new friend™ Saturday Mechanic $ Basic Car Care 
illustrated. Over 500 pages and 800 illustrations 
that wilt take you step-by-step through most of the 
service repairs your car will ever need 
It's the first completely illustrated guide for the 
beginning auto do-it-yourselfer. 

Basic Car Care illustrated is written so you 
understand it. It gives you illustrations and capti on^ 
rather than a lot of dense text, It shows you 
how every step of (he way No confusion.^*; ^ f ^ 
No mystery, 

Plus Baste Car Care Illustrated - 

has all these features ■ 

"Quick Fix 1 ' tips for temporary ■B yT 
repairs 

• Pro- Shop" tricks of the trade 

• Complete Specifications 

• Trouble shooting tor \ £SF 

every system V \ 



• lists of tools and equipment for every job. 

And because we 

recognize the 

do-it-yourselfer ypj 

has limited tools, 

time and expert- * 

ence, we ll tell J “■ Vi \\\\ 

you when a job S|^T \ W] \u 

is too complex inn 

and difficult. 

But well also give you enough back- 
ground so you can talk to a 
" professional with confidence. 
Vou ll find the Saturday 
Mechanic Basic Car Care 
illustrated, a real friend. 
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If you've installed a faucet 
before, chances are hooking up 
a Peerless washerless faucet will 
be faster and easier than any 
you’ve struggled with in the past. 
If you’ve never installed a 
faucet, hooking up a Peerless will 
make you fed Tike you've been 
doing it all your life. 

At Peerless, we think 
installing a faucet should 
be almost as easy as turn- 
ing one on. 

That’s why weVe revo- 
lutionized the how-to-do-it end 
of do-it-yourself 

By giving you instructions 



that are written in English, 

instead of jabberwocky. 

By giving you a 
step-by-step installation 
record that’s so loud and 
clear ifs like having a pro look- 
ing over your shoulder as you 
make aU your connections. 

By giving you flexible corru- 
gated copper 
tubing on our 
single handle 
kitchen and 
widespread 
bathroom models to make 
installation even easier 
One final touch: Peerless 



faucets have no washers to leak. 
So you won’t have to keep doing 
the job over and over again. You 
can spend your spare time help- 
ing your neighbors fix their 
leaks, you old pm, you. 

To see a complete selection of 
Peerless washerless faucets, see 
your Peerless dealer (and don’t 
forget to take your wife). 






PiMrlns Fujtit Cdmfcany 4 division ol Wiica Carperanen el i*di*ni *0 Bo* aC9dO 93i Eau Kin Simai tmtampaiv. 'ra^na 4&240 Copyright 10PS Mhcq Cdrparanan a* Indian* 




NEW MINISTEREO SETS (Cont-inuotf from p$ge 1Q1 ) 



hand and you'll see plenty of empty 
space, partly because some market- 
ing experts believe that the bigger 
the box, the better it sells. Aside 
From eliminating this waste space, 
designers of the minis resorted to 
the latest microminiaturization 
methods developed for computers 
and spacecraft, and they also came 
up with some new tricks. 

For example, the normally bulky 
power supply — transformer and hi' 
tors— was shrunk to a fraction of its 
former size by using new pulse tech- 
niques that let these circuits run 
cooler. With less heat to dissipate 
from their surfaces these items 
could be made much smaller. 

The top mini makers have already 
had great success with this type of 
sound equipment in Japan and 
Kuropi', where living space is usual- 
ly tight. But with rising rents forc- 
ing more and more American city 
dwellers into smaller apartments, 
the minis may prove timely for this 
country, too. Even so, it's still an 
open question whether they can 
buck the old American notion that 
bigger is always better. A spokes- 
man for Mitsubishi puts it this way: 
"We think audio fans everywhere 
are technically sophisticated and 
won't confuse size with quality." 

We checked out five 

The first batch of minis is just now 
sounding off in the stores, and FM 
cheeked out the five top brands: 
Technics, Mitsubishi, Sony, Toshiba 



and Radio Shack. With the excep- 
tion of Radio Shack, which offers a 
nifty and inexpensive minireceiver 
(Model STA-7), minis come as sepa- 
rate components— tuner, preamp, 
and power amp. (In the case of Sony, 
preamp and power amp are com- 
bined in a single unit,)The separate 
components of each brand are 
matched in length and width so they 
can be easily stacked for maximum 
space economy. Or, just the tuner 
and preamp may be placed on & 
shelf, while the usually bulkier pow- 
er amp can be stashed out of sight — 
maybe under a bed or sofa. 

Looking at these little boxes, you 
naturally wonder if these pygmies 
develop any real sonic muscle. So it 
comes as a surprise that Mitsubishi, 
the most powerful mini, develops 70 
watts per channel-plenty for most 
homo listening situations, Sony de- 
livers 60 watts per channel (wpc), 
and Technics and Toshiba are rated 
at 40, Granted, this won't shake the 
rafters or register on the Richter 
scale, but with efficient speakers it 
fills even a big room with clean 
sound at realistic loudness levels. 
Even Radio Shack's STA-7, rated at 
a modest 10 wpc, sounds very good 
at moderate volume, but strains a 
bit if pushed to extreme loudness. 

In any case, sheer power isn't 
what minis are all about. The impor- 
tant thing is that in all other aspects 
they more than hold their own 
against full-sized competition. Take 
Pease turn Inrxtyt: !!>?! 



MINIS AT A GLANCE 
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NEW MINI STEREO SETS (Continued from page fS7j 




Save $42.00 
Get llnimat 
Precision 

Double up with UNIMAT 3: this 
precision, miniature universal 
machine tool offering the capabil- 
ity of 16 diflerent operations in 
wood, metal, and plastic is being 
offered al a S42.Q0 savings 
through dealers displaying our 
Double Up poster . . . PLUS, now 
you can double up with the new 
LUX Hand Tools. LUX Hand 
Tools, available from the same 
dealer* are of precision quality 
and carry a lifetime guarantee. 
UNIMAT 3 and LUX Hand Tools 
are for all phases of minFature 
work in railroad modeling, model 
airplanes, boats, doll houses, etc. 
Versatility and Quality from 
EMCQ-LUX — are SAVINGS and 
PRECISION for you. 

EMCO-LUX 

CORPORATION 

2050 Pair wood Avenue 

Columbus. Ohio 43207 

{614) 445-8320 



emco 




Please send me FREE and 
under no obligation : 

□ Unimat 3 catalog. 

□ Hand Tool Catalog, and 

O a list of Emco- Lux dealers in 
my area. 

Neme 

Address— = 

City 

Siait> — .Zip 



the tuners* for instance, Sony* Mit- 
subishi and Toshiba all use digital 
synthesiser tuning circuits — a re- 
finement still rare even on the big 
ones. It assures dead-eye accuracy 
in tuning even those faraway, hard- 
to-get FM stations. Since the digital 
synthesizer employs no variable 
tuning capacitor, but derives the 
tuning frequencies from quartz 
crystal vibrations processed by com- 
puter-type circuitry, it permits un- 
conventional tuning methods. 

On the Toshiba, for example* you 
punch in the station frequency you 
want on a touch pad, just as you 
would a telephone number. Sony 
provides preset tuning for up to 
eight of your favorite FM stations* 
You punch in the frequency of those 
stations after the scanning circuit 
reaches the right spot* After that, 
all you do is touch a single button* 
and the wanted station comes in* 

Don't* by the way* Confuse this 
with the primitive pushbutton tun- 
ing devices found on conventional 
car radius. Most of those operate as 
simple mechanical detents for the 
twirling tuning shaft, and the re- 
sults are often hit-or-miss* Digital 
touch tuning, by contrast, pulls the 
exact frequency of a given station 
out of the synthesizer, thus assur- 
ing perfect, center-channel reso- 
nance between transmitter and re- 
ceiver. Or, putting it differently, on 
a digital tuner it’s simply Impossible 
to mistune a station, 

Buttons save space 

Neither Sony nor Toshiba tuners 
have conventional scales — merely 
digital readouts flashing the station 
numbers. And* carrying digital de- 
sign to its logical extreme, these 
tuners don't even have tuning 
knobs. Instead* you hold down one 
button to let the tuner scan upward 
toward higher frequencies — anoth- 
er button if you want to scan down. 
A brief jab at either button makes 
the scanner step up or down in small 
steps so you can hit any station ac- 
curately. 

This arrangement saves space on 
the mini’s tiny front panel, but 
many listeners may find this kind of 
tuning less convenient than twirl- 
ing the knob and watching the point- 
er slide across the scale. Of course, 
with preset tuning of your favorite 
stations, there's less occasion for 
twirling, even if it could he done. 

Technics and Mitsubishi use con- 
ventional tuning dials and knobs, 
but even here you'll find unusual re- 
finements. Mitsubishi also has a 
quartz- cent rolled frequency synthe- 
sizer that, locks onto each channel, 



and Technics features a different 
tuning method called Active Servo- 
Lock. As the pointer on the scale ap- 
proaches a station* the servolock 
grabs hold of the incoming frequen- 
cy and automatically adjusts the lo- 
cal oscillator to ‘“hold” the station. 
Incidentally, except for Radio 
Shack’s receiver, all the minis use 
tiny LED indicators in place of con- 
ventional tuning meters* 

With typical sensitivity ratings of 
2 m icrovolts or better (a lower figure 
means higher sensitivity) these so- 
phisticated tuners do extremely 
well even in difficult receiving loca- 
tions. Only the far cheaper Radio 
Shark STA-7 has a less-sensitive, 
conventional tuner section with a 
simple signal-strength meter as the 
only tuning aid. In urban locations, 
near the transmitters* it holds FM 
stations quite steadily and sounds 
clean, but it is not at its best in 
fringe areas. 

Fewer frills 

When it comes to operating con- 
trols, the problem is where to put 
them. There just isn’t room for ail 
the knobs, slides and switches nor- 
mally studding full-size front pan- 
els. So you'll find fewer frills, but 
nothing essential is left out, and, ev- 
erything is neatly arranged* 

In that respect* Mitsubishi is out 
front. Figuring that rotary knobs 
are inefficient — because you need 
extra space to get your fingers 
around them — Mitsubishi banned 
all knobs from its preamp except for 
the volume control. All other func- 
tions are adjusted by rows of small 
pushbuttons* with tiny LEDs light- 
ing up above the buttons so you can 
see the settings at a glance. 

The Technics preamp has the 
most complete set of controls, in- 
cluding debatable tone controls, 
high and low filters and loudness 
compensation. And Sony’s inte- 
grated amplifier has probably the 
most impressive specification: an 
astoundingJy low distortion rating 
of O.01 percent THD. Other distor- 
tion ratings in this group typically 
lie between 0.02 and 0,05 percent* 
which is excellent* and even Radio 
Shack's O-5-percent THD at full out- 
put is quite acceptable. In the Sony 
design, a cooling system employs 
fluid traveling th rough a wick inside 
a pipe to carry off excess heat* 
Cassette decks, as you’d expect, 
are more difficult to miniaturize* 
but Mitsubishi managed even that. 
Their Model M-TOl tape deck is 
small enough to stack with the other 
components in the line, although its 
height of nearly 10 inches makes it 
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taller than meat minis. Despite its 
compactness, there has been no 
skimping on either features or per- 
formance* The closed loop, dual-cap- 
stan drive accounts for smooth tape 
travel, with flutter and wow mea- 
suring: a mere 0-05 percent. The re- 
sult is rock-steady sound. With high- 
quality tape the frequency response 
is said to reach up to 25 kHz, 

The M-TOl has solenoid controls 
that respond to even the slightest 
touch; separate bias and equalisa- 
tion adjustments for normal, 
chrome, and ferrichrome tape; facil- 
ities for mixing a microphone input 
with the line input, plus art unusual 
feature called ASPS (Automatic 
Spacing Pause System), This auto- 
matically mutes the input for about 
three seconds after the end of a mu- 
sical selection, so that a consistent 
stretch of silence separates the dif- 
ferent "takes” on the tape. 

No mlniprices 

The only thing that's nowhere 
small enough on most of these minis 
is the price (see chart on page 151), 
Only Radio Shack's STA-7 is an out- 
standing bargain, at $160, Granted, 
the others are more powerful and, 
more sophisticated in circuitry and 
features, but to us they seem over- 
priced. If you shop around, you can 
get equally good performance specs 
for a lot less among standard-size 
components. It shouldn't cost any 
more to make small components 
than any othe r kind, so it seems that 
we're asked to pay a premium for 
the sheer novelty of the minis. But 
as more come on the market (Aiwa 
has just announced its miniseries}, 
prices will drop or he discounted. 

Finding suitably small speakers 
to go with these minis can be diffi- 
cult. Lots of pint-size speakers have 1 
been introduced lately, and PM will 
evaluate them in a forthcoming arti- 
cle, Many are very good for their 
size, but few can do real justice to 
the sonic range of the minis. 

For example. Radio Shack's STA-7 
is usually sold as a complete system 
with a pair of their tiny Minimus 7 
speakers. This, combination sounds 
quite good, but the STA-7 would 
sound e v^n better with a pair of effi- 
cient larger speakers. Likewise the 
other minis can do their best only 
with speakers capahle of adequate 
bass, giving the sound the necessary 
depth and warmth. 

If space is tight — the main reason 
for minis in the first place — you 
might consider small speakers with 
electronic-response tailoring, such 
as the KLH-3 (see page 1M, Aug, 
'79). Like the minis themselves, they 
provide full and ample range despite 
pygmy dimensions, M 



24 inch Band SAW CUTS TO CENTER OF 49 Inches 







DU -EH TOOLS — BUGGED ALL STEEL — 

GALL BEARING — EXTRA VERSATIUTV 

Du-efs. 24 inch gand Saw gives ihe handyman the 
Gfsal4ity ol an industrial tool at a pnoe fte can afford, the 
ualily mot is demanded by indus-ly. The Band Saw, one el 
"if! best "i,i n rg principal^ lor wood, metal or plastic, has 
teem iimiiod in uso bocaus* of the depth, of dvpgi Tbs 
l-2* S Big throat and new drive Feslure gives longer blade 
fa, outs metal, wood ck plastic. 

□ j-er lools are rabrcaied of Heavy Gsug-e Stool. 30 years 
SKpenfifiMi ttevelopod new engineering lealiires with 
accuracy, a cd call bearings for added quality . Extra features 
reatod by manufacturing know how makes Du-dr lotfs 
available at exceptionally low prices, yel no quality is 
acrtRced. 

You can order direct Iram Factory wher# there is no Dealer 
ftgr«entod . . Free Inlormalion. F.G.F^ factory 



A FULL LINE OF HUGGED 
ALL STEEL TOOLS; 

24 inch Band Saw 199,95 

12 inch Sand Saw 159,95 

10 x 30“ Rugged Laihe 
Ball Bearing 99,95 

3 inch Belt Sander 

Ball Bearing 24.95 

4 inch Bell Sander 

Ball Bearing 39,95 

8 irgh Tilting Arbor 

Saw .. 99,95 

10 inch Disc Sander 

Table Model G9,95 

1 Inch Strip Sander 59,95 

Deluxe Stand lor all 
Toots.. 39.95 



DU’ER TOOLS, 5440 Edina Industrial Blvd, -Mkineajjdjs^Mmn^SMM. 




Bring more light end ventilation into your home. , , upstairs 
bedrooms, inside baths, porches and dark kitchens. Solve the 
dormer problem. One day installation* Weather-tight and 
waterproof. Please write or phone for illustrated literature. 



the plastic-domed 
ventilating skylight 



lHAMA SKYLIGHT CORPORATION 
Port Washington, N Y. 11050 <5161683 5300 
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I f your bedside dock has heen 
faithfully waking you up for 
years, don't trade it in for one of the 
electronic jobs just because it's hard 
tg read when all the lights are out* 
Build this clock light/baae, which 
will also serve as a convenient night 
light. 

Our prototype was built from 
scraps of mahogany plywood and 
finished with shellac and lacquer* 
This can. of course, he changed to 
match your bedroom decor. 

The extension cord we used has a 
molded rubber block and three pairs 
of slots to receive standard plug 
prongs — two on one side and one on 
the opposite side. The outlet block 
was damped in place so the slots 
nearer its tip, on the side with two 
pairs of slots, are aligned with the 
front cutout* 

The extension outlet could be in- 
stalled flush with the hack of the 
front panel (A). But routing a Vh-in, 
recess (see drawing) will allow' the 
night light prongs to be fully seated 
in the outlet. 

The platform’s wooden parts (A 
through E) are assembled with 
white glue and brads* The top panel 
(A) was set below the top ( D) edges to 
form a lip which works to keep the 
clock from slipping off the plat- 
form. 

Note: Small neon bulbs found in 
some night lights produce a reddish 
glow adequate for reading a clock 
dial at a cost of only a few cents a 
year for electricity., Incandescent 
lights produce more light, but con- 
sume more current, Buy according 
to your needs . — Walter A\ Burton 



MATERIALS LIST— CLOCK LIGHT 

K*r Pt* Bl™ and dlKlIptlSfl 

A 1 li ( J S’ fX¥*COd 

9 1 Ml K 3 * X &■ (KyWSOd 

C 4 U k 3 it J 1 

0 9 1a * 3 x 41V plywood 

E S M, h h x£*friyirt»d 

lilac.: RalUffilor ahkte barn tram thjhi Hank m 

* h aa4 Plante t*rn 1*2 IV m*lal Hank or p4ampt, 

m 1 *rai(ffl cord wrih ITiraa pan Ol OutM. ■IlHsi, *cmw*. put and 
brad? aa raquuad 



Illuminated clock plat- 
form rriakea in-tht- 
dark time checks 
easy. It also servos as 
a n Ight I light to peeve nt 
you from Humbling 
about in the dark* 
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KEFLECTOh 

jw*ot litt 
DETA«U 



EE HO RE.? LECTORI 
EAOMli 4 in" 

SHE t T METAL 
BLANK 

PM" 



!,'4*hO 3 
HH ECHfVr 
l 3 Kt IJU I 

extension conn 

WITH SWAT OUT LSI 



BIND c LA HP FROM 
? tJ Ifl" SHEET METAL 
BLANK OB FBOM 
SHEET PLASTIC 
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PM LOOKS AT 

BUND NAILING TOOL 




Quality-mad* miniature tool front Com-dv- 
er Woodcraft he I pi to revive ihe I oat art of 
blind nailing on ttne p reject a- 




H ore's a quick and easy way to 
raise a curl of wood so you can 
hide unsightly Railheads as the Old 
World craftsmen did. The Blind 
Nailer from Conover is well made 
and can be mastered in a relatively 
short time. It's $21 plus postage 
from Conover Woodcraft Special- 
ties Jne., 18126 Madison RcL Park 
ttvaru Ohio 44060.— 




1. After tatting na liar's bled# dvpth, tool 
la tapped lightly with a hammer when naif 
la to be placed* 

2. Curl le raised by loofa cutter. 

2. Finishing nail ia d riven * then carefully 
burled with m nails#!, 

4. Went, curl la glued back In place; au- 
thor held it secure with masking tap* until 
g lua dried. 

5. Hidden nail — -inside circle — Is Just 
about Invisible on unfinished wood. 




READY, AIM, FIRE, FIRE, FIRE, FIRE, FIRE, FIRE, 
FIRE, FIRE, FIRE, FIRE, FIRE, FIRE, FIRE, FIRE, 



FIRE, FIRE, FIRE. 




BBSs aren't all that automatic. You have to cock them 
time before you can take a shot. 

Not so with the Grosman Model 454 BB-matk, The 454 
[Dong with our less expensive Model 16001 is the world's miy 
automatic BB pistol 

You can get off 17 shots as fast as you can pull the 
trigger. And over SO shots before you need a new Grosman COi 
Super Powertet® 

Plus the 454 delivers mimit velocities up to 350 fps. 
Which means that besides being the world's only automatic BB 
pistol, it's also one of the most powerful BB pistols you can buy. 

So remember. Anybody can sell you an "automatic" BB 
pistol that goes "Fire, Cock, Fire. Cock." 

Only Grosman can sell you one that goes "Fire, fire, fire," 



Protect your valuable guu. 

Insist on Grosman r Super MBs.* 





Popular Mechanics plans have 
been helping readers da the "im- 
possible'" for over 75 years. Here 
are just a lew of the exciting PM 
plan projects. 

SCAMP-A revolutionary all- 
metal, VW-powered acrobatic bi- 
plane that puts you in the air for 
less money than you'd think pos- 
sible! With PM plans, man's dream 
of solo flight is easily attained. 

$ 49.98 

(Featured Ln. Dec,, 1973 issue) 

BOOVIIE BUG— A dynamic, new 
vehicle concept! Constructed from 
a VW bus chassis, the 'Boon 5 e' 
offers the go-any where ruggedness 



of an ATV, the sleeping and camp- 
ing facilities of an enclosed van 
and the smooth-riding quality of a 
conventional station wagon at 
highway speeds— all roiled into the 
slickest looking vehicle ever! Do- 
ft-y curse! f with PM plans, $14.95 

{Featured in March., 1974 is-sue) 

DUTCH MINI-BARN -You can 
erect our most popular backyard 
storage structure for under $600. 
The roof design is somewhere be- 
tween gambrel and mansard but 
it reminds us of Dutch colonial 
architecture. With 8 ft. of head- 
room inside and 10 ft, by 13 Vs ft. 
floor space it J s fairly large although 



it looks small. More than enough 
room for bicycles, lawn furniture, 
garden tools or use it as an office 
workshop or potting shed. Two sets 
of plans included, one for yourself 
and one for your building depart- 
ment. $ 3.95 

!. Fe-a Lu re d in AuguEl, 197 2 

STORYBOOK PLAYHOUSE- 

Put up a shed and the neighbors 
may hate you, but build this hand- 
some little house and you' 11 be the 
hero of the neighborhood — espe- 
cially among the small fry? This 
compact structure looks more like 
a storybook cottage than a tool- 
house — but you can readily use it 
For storage. In fact, wide barn-type 





doors in the back lead to a special 
tool-storage room waited oft from 
the playrooms. You can hang a lot 
of garden tools inside and still pro- 
vide plenty of play space. An extra 
set of plans is included for a build- 
ing perm it h $5.49 



seller (caution must be paid in fol- 
lowing all operating instructions). 
The joys of owning and operating 
this futuristic hover vehicle are 
truly inestimable. $12*95 

(Fas I u rdd In Si i pi., L 975 isaiif.0 



Popular Mechanics has hundreds 
of other exciting projects and step- 
by-step plans for you to 
choose from. Send today 
for the complete cata- 
logue. Just 50#. 

Popular Mechanics* 

Dept. L 179 

Box 1014, N.Y.r N.Y. 10019 

Pleat* ruth m & Ih* PM plans 

□ nd /or catalogue 

Scamp Dutch Mini-bunt 

□ $ 49.90 □ $5.95 

Beanie Bag Storybook Playhouse 

□ *l*9S □ $5,49 

Land it Water AJx Cushion Vehicle 

□ $12.95 

Scuba-Tow PM Plans Catalog 

□ *7.55 □ 50$ 

Ham* 

Address 

City S(gto Zip 

PJ-tkjso clip) acid mail wilh check or (none/ order 



(Featured in July , 1971 u*u*> 

LAND AND WATER AIR 
CUSHION VEHICLE-A go- 

□nywhere air-prop craft, the excit- 
ing Cobra ACV skims land or sea 
at speeds up to 60MPH. 14 ft. long* 
with room lor two passengers this 
innovative vehicle will cost you 
less than $8D0 to build. A unique 
project for the serious do-ihycur- 

h i|ki ixi s*r., imih n ii puNiiumw nl Hi'hm 



SCUBA-TOW The electric-pow- 
ered sea scooter that performs like 
costly commercial models! Motor- 
ised Scuba-Tow will pull you on or 
under the wafer for hours of effort- 
teas jnorkehng or scuba diving. 
Rugged* light weight and depend- 
able-!— you can build Scuba-Tow in 
a weekend or two from PM plans. 

$7.95 

(Featured in. July, 1574 la bur) 

MW*, ,! JJiiiMiib nl Ulc HewfM (VlfJtnMIlLill 






(he paint and varnish . , . 
with versatile KWIK 



ALL-PURPOSE 

PAINT REMOVER 

Remove all |he paint and varnish on 
the job easily - — and you're I he boss 1 
KW(K All-Purpose handily does the 
job for all kinds of wood and 
synthetic surfaces. Apply . 4 4 then 
wash Or SCrape right off. The choice 
of professionals, ye< so easy lo 
handle. From America's paint- 
remowng specialist At your local 
pamt or hardware dealer II your 
dealer doesn’t have KWIK. wn-le, 
Chemical Products, P O So* 400 
Aberdeen, Md 2tOQl 



S-SuB-l on hating 
Oil 1 1 

Initfllli in minutes’ 

Automatic 
thBfmo«ai eonwol. 




Use in racraation 
rooms, bate man ri, 
lodges, oehiniL, 
□utbulldingt . . . 

tnywhff • 

B u i l(- 1 n 
CkCoiating fan 



$ 64.95 

P1*H* Specify: Vent pipe diameter 

te", r\ z*\ 9", im 

Typ# of fuel (coal, wood, oil, gas) 

Add $6. 00 shipping for each one 
ordered. 

Wisconsin residents add 4% safes tax 
No Canadian Orders Please 

Also Available: Fireplace heat re* 
claimer and wood & coal burning 
heaters 

FREE cate tog with snowmobile, 
motorcycle, wood making, small 
angina parts, and other accessories. 

Boh 157 Dipt PM5 Dorchistw, Wl 5 4425 \ 



PORTAfiLE CIRCULAR-SAW BENCH 

( Cor&m&a from cacr# f37j 

of Vi-in. plywood. Depending on the 
angle — or range of angles— re- 
quired to cut a particular bevel* one 
of the four inserts is used. The odd 
configuration of the inserts is due to 
changing blade-guard positions at 
various blade heights and tilt combi- 
nations. See details on page 136. 

PM r s portable saw table was di- 
mensioned for a J.C. Penney Model 
1125 7 l /*-in, saw. If you have a differ- 
ent model, change inserts to suit. 
Make cardboard patterns to work 
out shapes. 

Construction of the table is sim- 
ple, but take care when making all 
cuts — especially when cutting the 
tabletop (A). It must be square if the 
unit is to function accurately. 

The easiest way to build the table 
is to cut all parts and then preas- 
semble the sawdust clean -out draw- 
er supports (F, G and S). After as- 
sembling the sides, install drawer 
supports by nailing from the out- 
side. 

Four corner blocks (E) are used to 
anchor the tabletop to the sides. 
They should be temporarily nailed 
to the supporting cleats so mounting 
holes can be bored through top (A) 
and blocks (B) simultaneously. Re- 
move the blocks to install Teenuta 
before gluing them permanently. 

Aligning the saw with the table is 
critical. After making the cutout in 
A* locate the saw mounting holes to 
correspond to those provided on 
your saw shoe* If holes are not pro- 
vided, you will have fo drill them. 
Align the blade with the aides of the 
squared table; do not use the edge of 
the saw shoe* Then mark and bore 
holes for ^4-20 fh machine screws* 
Countersink for screwheads to a 
depth slightly below the surface* 

Note that the stepped patterns on 
the right sides of the inserts are im- 
portant. They hold the guard partly 
raised and let it be pushed back as 
work is fed toward blade* 

One fence-assembly step that 
may give you trouble is attaching 
the fence's cam lock (M) to the 
threaded rod (N)* To attach, bore a 
hole in a length of %4n, steel rod us- 
ing a drill press and clamp to hold 
the work. Tap Vi-in.-£D threads in 
the hole and cut the rod to size. In- 
sert the piece (O) through holes in 
sides of cam lock and screw in the 
rod {HI, 

When the table is complete* the 
base may be painted. The top should 
be finished with two coats of satin 
varnish, lightly rubbed with 000 
steel wool and coated with silicone 
lubricant or wax so accessories and 
workpieces slide easily. fN 



KEEP TOOLS IN TOP SHAPE 

{Corcfjni/ed ifom page i31) 

find that price differences for the ex- 
tras warrant consideration, 

A cross section of the moat widely 
marketed brands of tool storing 
units are shown on these pages. In- 
cluded are products from Kennedy, 
J.C, Penney, Sears- Roe buck* Mont- 




Tool Tolar Boa (tig) by Kennedy Is practi- 
cal way to store hobby tools, supplies. 




Odd* p n End* Organizer (9-51 > by Kennedy 
take* inti* shelf space, yel stores a large 
number erf tools and small parts. 




Kennedy's portable tool cheat Is on 2tMn. 
roll cabinet for use In. out of door*. 



gomery Ward and Garrett Wade. 
Each company offers a variety of 
units in a range of prices; Wade spe- 
cializes in wood chests. 

Consult the specific mail-order 
catalogs for detailed specs. Better 
yet, examine the actual items at the 
retail stores, Kennedy is a manufac- 
turer whose products are stocked 
nationwide by quality hardware and 
tool-supply houses. M 
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AMAZING PILOTLESS PLANES 

(Conunutid ham p&QQ 97} 

was built and flown well before a 
manned version w T as tried. 

The scisaor-wing RPRV wass a UOO- 
pound, 2&-f<>ot-Jong aircraft made 
essentially of fiberglass, ''epoxy resin 
and powered by a 9l)-hp air-cooled, 
engine. While an actual scissor- wing 
uirltner would travel at speeds up to 
750 mph, engineers learned a lot 
about the feasibility of the scissor 
wing by Hying the RPRV at speeds 
of less than 100 mph. The sciasor- 
wing RPRV, successfully flown in 
1076 over the dry lake bed at Ed- 
wards AFR, could take off and land 
like a normal airplane, by t by re- 
mote control The ground-based pi- 
lot flew the RPRV using a TV pic- 
ture transmitted from the plane, as 
well as telemetry information from 
the craft. Rased on this success* 
NASA is now proceeding with the 
next step, a two seat, manned air* 
craft with a pivoting wing. 

Future fighters will have to be 
much more manueverable to sur- 
vive dogfights of the 1980s and 
1990s. To test advanced materials* 
flight controls, arid aerodynamic 
concepts to meet future combat 
needs, two new RFRVs have been 
engaged in a joint NASA/US AF test 
program. These are called HiMAT 
aircraft, for Highly Maneuverable 
Aircraft Technology. 

The HiMAT is about half the sine 
of an actual fighter, weighing about 
3000 pounds. It is powered by the 
same jet engine used in the Air 
Force’s T-38 trainer. The HiMAT is 
dropped from a B-52 mother ship at 
altitudes of up to 45,000 feet and will 
be flown by a NASA pilot for mis- 
sions of up to one hour. During these 
flights, the aircraft will be flown 
through maneuvers that result in 
sustained 8-G turns at 60!) mph and 
6-G turns at K00 mph. The HiMAT 
will land on skid-type landing gear 
on the dry lake bed at Edwards, 

The pilot of the HiMAT has all the 
normal controls — stick, rudder ped- 
als, instrumentation, throttle* plus 
a television screen that gives him 
the same view of the flight as if he 
were actually in the cockpit, Sensors 
and a TV camera transmit informa- 
tion to the ground-based computer 
which in turn digests it and sends 
the results to the pilot. The pilot's 
control inputs are immediately re- 
turned to the aircraft by way of the 
computer, for at such high speeds a 
moment of delay eould spell disas- 
ter, Like the Firebee, control of the 
HiMAT can be taken over by an F- 
104 chase plane if contact is lost- 

Ahoarci the HiMAT the actual 
movement of control surfaces and 
other components is accomplished 



by a “fly-by-wire'* control system. 
Small hydraulic actuators ( pistons) 
move controls in response to electri- 
cal commands sent over wires from a 
central control station aboard the 
aircraft. Fly- by- wire*' control sys- 
tems are also found in the latest 
USA F com bat aircrat, like the F-16, 
and they result in more reliable and 
lighter-weight controls. In reality, 
“Fly-by -wire’ 1 is a sophisticated ver- 
sion of simple servos used in all R/C 
airplane models. 

HiMAT aircraft is made in modu- 
lar form so various sections can be 
removed and replaced to test many 
materials and aerodynamic shapes. 

Grumman Aerospace Corp, is one 
aircraft company that has used 
scale models in a big way to check 
out new ideas and demonstrate new 
concepts to potential customers. 
Grumman^ RFRVs, however, are 
much more akin to the RC models 
you find in a hobby store than the 
larger RPR Vs we have discussed so 
far. Grumman uses commercially 
available model aircraft engines 
and radio control gear. Their models 
weigh around 29 to 25 pounds. 

Models test radical concepts 

Grumman has been able to try out 
some concepts it would probably 
never have tried if it had to use full- 
scale, manned aircraft. Orie rather 
radical idea is called the nutcracker 
(see photo on page 93), On this verti- 
cal takeoff and landing craft, the fu- 
selage is hinged about the midpoint 
of the plane so the tail section, which 
includes the engine, could fold down. 
In that position, thrust from the en- 
gine provides for vertical flight and 
hovering. For forward flight, the tail 
section is folded up so that it is in 
line with the nose and cockpit. The 
nutcracker design is definitely 
something you would want to fly in 
scale version before you plunged in a 
manned craft, Grumman has also 
used RFRVs to try out other uncon- 
ventional ideas, such as a VSTOL 
airplane on which only the ducted 
engines tilt, and an aircraft with for- 
ward swept wings. 

Models used by Grumman cost on 
the order of $10,000 each, a small 
amount when you consider the mil- 
lions that would have to go into 
building a manned version, Grum- 
man also found it was too expensive 
to build these R/C models in their 
own shops using aerospace tech- 
niques and personnel* so they 
turned to a small company that spe- 
cializes in R/C models. One thing 
Grumman has found from its work 
with models is that they are much 
more responsive than full-scale air- 
craft, Thus, if a unique model con- 

{Pl&as8_th?n to page rftjj 

NOVEMBER 1979 159 




Sox 342, Lynchburg, Term, 37352 





Old-time Riverboat 
Playing Cards 

fiyih of Ihese flecks are prefer tfan a Minims, 
an d 50 i$ tlitf anl iqu ft (irt Card { acfi card is ^ 

bit i a i ter and t hioher than normal like those 
used on nvertooats in ilfte ISSG'i There'* a brae k 
and a green deck- bath «ilh an ant«que gold 
"distillery design "The face cards are reproduced 
IfOfh 1 DO-year-Old artwork S-o d's J real unusual 
set at cards ter the serious player Twin deck in 
antique case 50 Postage included 

Send check, money order, oi use American 
Express, Visa or Waster Charge, including 
all numbers, and signal re. 

(Tennessee residents add 6% Sates (an \ 

For a color cattail lull 0 ! old Tennessee dems. 
send 1 1 .{IQ Ip ahtsa-e address 



SAVE TOUR 
FLOORS 

Easy-lD-install, long last inn Shepherd 
Casters wilh resilient wheels make all 
kinds of household furniture and appli- 
ances easy Id move without scralching 
or denting hardwood and life floors. 

Fo r quality casters in a variety ul 
styles and sues, look lor the Shepherd 
name wherever hardware is sold. 

. Insist on flic best 





AMAZING PILOTLESS PLANES 

(Continued hcmoaoe J 59J 



NOW! START A MONEY-MAKING 




^ Beat Inflation! 
W NO LAYOFFS . 
L* NO STRIKES! 



ntiwft 

0«H BOSS'. 



I r . * 

Earn EXTRA CASH INCOME working right 
at home — SPAREtime or FULLtime — as a 



small engine repair expert! 




-Ml T'.hHh. Vl.-ir ,ii- unJ I.L|ur|iHhL-nl (.'iijiic VVilh 
YUlf C'lMjfSC. Yh>U Jjfl L'l HI ipfiL'lLT T \Il'P h% ■- U/p 
Ifialtlijli, I'jlIiiij. iiuriiiiils, pmi| i- '.viimjl qn.:|ir\ 
hand and i I Um'iIn 



Over eb,Q 0 Q r OQO Smalt Engines m Use 

Yes, smitll repair ts n wide nperi field. With 

over 65 mi.l3i L»n units currently an use and ai million 
new units being built each month , there's a lot of 
business and big pmllcs available for ^unlified men 
who L-qn service ami repair them. Industry growth 
has been ho fa si that there is a shortage of Hindi 
engine repair pros. That's why NOW is the time for 
you loget into (hi* pri >fj I able field . . a field where 
the skills you quickly learn from our home study 
(raining program can s.iR>n have you earning hourly 
rales equal to any other skilled Craft. 

Be YOUR OWN BOSS In a 
Fulltime Business Of Your Own , . . 

As a fuLlliine business small engine repair offers 
many advantages. When YOU Ye the boss you work 
the hours you choose, there is never a worry over 
strike* or a layoff, and! you cam year round profiis 
repairing items such us chain saws, tillers, garden 
tractors, lawn-mowers, mini -bikes. 1110 peck, go 
cans, edgeis, power rakes, generators, paini 
sprayers, abrasive saws, snowblowers, snow 
mobile* ... and nwc There is no huge invcstmeni 
in equipment, no expensive inventory. You can 
work right uUt of your garage, base mill l Of Spare 
room . . even a van makes a suitable mobile shop. 



... Or Make Extra Cash Working Part Time 

Ills the ideal spared me business loo. In jusl eve- 
nings arid weekends you can cam extra cash for a 
'rainy day’ or retirement fund, or use ibe cash you 
earn NOW for the ' extras' rhai you want. Many 
men begin working just their idle hours unlil their 
shop grows to the poinl (hey can sw itch to fulllimc 
When it’s your business, you make the decisions 
and the choices are up to you . 



Earn Money Fa si — No Experience Needed 

Liven before completing your studies you It he able 
to earn, money on tune-ups and minor repum,. Once 
through the course you're qualified to perform 
major repairs that really bring in the cash But more 
than 1 u si labor charges, parts, engines and acces- 
sory sales mean even more profiis . profits YOU 
earn and keep in YOUR pocket, 

We Help You Every Step of the Way 

It you cun read you c,m master this craft right m 
home in your spare hours with Foley s time-tesled 
“hands on” training methods Age t education or 
minor physical handicaps are not a harrier . . . you 
need nn> previous experience or special mechanical 
L?ji nine We provide the speci ali/.ed look you need 
to service and repair engines, plus a ifti HP Briggs 
Stratton 4-cycle engine ... all yours to keep al 
No Extra Coal. Bui that's not ail. As part of our 
program you also receive valuable business build- 
ing guidance. You leam how and where to get busi- 
ness, how much to charge, where Iti get pans 
wholesale . all the shortcut* and proven methods 
you will need to gel your business ofF to a fast and 
prof] table start. 

Send For FREE information Kit 



Send coupon for complete facts. Data Kit tells 
how to quickly start yOUr own business, how lo 
grow, and details on how you can Inspect Foley's 
Smalt F.ngine Repair Course on nur exclusive 
15-Day NO RISK Trial Offer, ACT NOW. NO 
OBLIGATION AND NO SAf.ES man will 
CALL! 

Do II TODAY) Send to; 






Manufacturing Co. 

fii'taii Engel® Repair Dtvisi&n 
3003 1- oley Sdiflmg 
Miiimdui:. is. WttiCB bo4!d 

T FOLEY MANUFACniFNNC C0- 
I 3005 FOLEY BLOG 

j MINNEAPOLIS MINN. 5^1& ___ { 

I D YiS, p iKt sefj Free |jgia K;i irufl givK lull semis cn j 

4 nnw F-ilpy can slarl ire in h prC' lnbiR Small E'iSire Hnpai- r 
■ business cl fny pvsn. anj hfls «?iDUl FcilRy's e-d-JSise 15- Day ■ 
t No Risk Tfij 1 Drier to OWi-galwn No Salesman Cai s 
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cept can be safely flown, chances are 
the real thin# wilt he quite practical 
and safe. 

The use of Remotely Piloted Vehi- 
cles (RPVft) as part of military weap- 
on system a also has great potential. 
The military services are seriously 
pursuing programs to develop RPVs 
because they are much less expen- 
sive than manned aircraft, their hu- 
man pilots do not have to be naked 
on dangerous missions, and, since 
they are smaller than manned craft, 
the enemy has a more difficult time 
detecting them. 

The RPV already proved its worth 
in the Vietnam conflict where modi- 
fied Firebee drones were used on re- 
connaissance, electronic counter- 
measures and strike missions. For 
example, Firebees were launched 
from wing pylons on C- 130 cargo air- 
craft to take photographs behind en- 
emy lines. They eliminated the need 
lor manned reconnaissance craft to 
fly through heavy ground fire and 
anti-aircraft missile defenses to ob- 
tain vita] intelligence information, 

RPV as Kamikaze 

Future uses of RPVs in war are 
limited only by the imagination of 
military planners and the ingenuity 
of scientists and engineers. Already 
work is underway on RPVs that car- 
ry TV cameras and sensors that al- 
low ground commanders to see the 
"'enemy over the hill." Other RPVs 
will carry TV cameras and laser 
beam devices that can be used to 
designate targets for “smart” 
bombs and artillery -fired projectiles 
that home in on the laser beams. Us- 
ing an RPV, target spotters do not 
have to expose themselves to enemy 
fire. Other RPVs equipped with 
bombs or mines could Hy kamikaze 
missions to destroy targets ranging 
from radar sites to tanka. 

Use on the RPV is not limited to 
the military. Already RPVs have 
been proposed for use in forest fire 
detection, traffic control, and for 
crime surveillance, NASA recently 
developed the Mini-Sniffer RPV 
which flies at extremely high alti- 
tudes to obtain data for pollution 
studies. 

Many RPR Vs are feasible today 
because of the recent advances in 
electronics, especially mimaturi&a- 
tion. However, nothing can replace 
the manned prototype for proving a 
design is ready for production. They 
can only speed the development pro- 
cess, help eliminate early concepts 
that won't work, work out the bugs 
in other concepts and reduce the 
risks test pilots must take, PM 
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C t R Chemical Co** Inc*, 39 Westmoreland Avenue* White Plains, N.Y 10606 



NAME 



□ I would like my local dealer to contact me, 

□ Send me more information on "Your Home's Inner Space" 

□ Send me NASA's brochure on their model home. 

© ® C.R Chemical Co,, Inc. 1978 



and crannies between the walls of your home that 



The space is inner space* those nooks 
need protection against heat and cold. 

The experts at NASA understand this space. Thafs why they contracted us to insulate 
their model home in Virginia with Tripolymer insulation, 

TripoJymer can solve your inner space insulating problems too: protecting against heat 
and cokf* soundproofing for silence, retarding flames if fire breaks out. 

For economy* quiet and safety see your Tripolymer dealer today* For more free 
information mail coupon. 



Bf surf- you us* d trrUffcd Tflpolymti (?) dtakr .11 id for his Oonsuntfr curttract, 










FUEL FOR THE FUHREfl 

(Conyfwa Horn mqq iQSi 




HIGH SCHOOL DIPLOMA 

AT HOME IN SPARE TIME 



Low monthly payments 
include textbooks 



Na matler why you dropped Out you can 
finish ncgh school now. at homeifi spare rime, 
at your pace through BO yuar aid A mure 
ears School 

Amen can School r? dlHervrtl There ate ns 
Classes to slay up *Mh yoL lire a ir'aSJs 01 
one Vol* ll en|oy the personal aiternign of 
youf mslrucior 

Let us mail you into on Our low coat home 
Sludy meihod. accredilalion and diploma 
No salesman ^ili call! 




FOR FASTER SERVICE - 
TELEPHONE FREE 24 HRS A DAY 
1 3DD 621 5SD9 

Illinois residents - BDO 972 5S5B 



FoundfitJ 1897; 
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Dept 11170 

850 E. $$th St. 
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MORE MPG 



Tephguard T TF-7™ coals your vital 
anginE parts with Du Pont Tel Ion* to 
reduce friction and engine wear, 
increase mileage end engine life. It's a 
complete friction treat mem. Change 
oil regularly -Tephggard'e effectiveness 
lasts a full year. Ash lorTephguard TF-7 
wherever auto supplies are sold, 

Teph guard Corporation 
Dallas. Texas 

* Teflon* is Du Pout's rvgiGlsncd tr*d#m»rk for a 
Uuorotarbah ras ih 



from coal was developed. Two Ger- 
mans. Fischer and Tropsch, were 
successful in forcing mixtures of 
carbon monoxide and hydrogen,, 
obtained from coal and water, to re- 
act in the presence of metal cata- 
lysts. 

Different methods used 

The Fischer-Tropsch process is 
used to liquefy coal that is low in hy- 
drogen. This is the process used by 
South Africa, which has been fulfill- 
ing a significant portion of its liquid- 
fuel needs with coal since the 
1950s. 

The Sergius process is used in 
making synthetic liquid fuel from 
coal high in hydrogen. Most German 
coal is high in hydrogen, Sn is ITS- 
coal. 

Since 1945,, several other coal liq- 
uefaction processes have been de- 
veloped. They are essentially simi- 
lar in procedure to the Bergius 
method. 

For the most part, Germany relied 
on the Bergius process for the pro- 
duction ofsynthetic gasoline. As Gill 
points out, "In 1936, Hitler saw the 
Bergius process as his key to con- 
quest. 1 ' 

Hitler’s four-year plan 

He designated the chief of the Ger- 
man airforce, Hermann Goering, as 
manager of a synthetic-fuel produc- 
tion industry. Its purpose was to 
make Germany energy self-suffi- 
cient for a four-year period, begin- 
ning in 1939. 

Four years. Hitler felt, was all he 
needed to dominate territories rich 
in natural oil deposits. These terri- 
tories were Romania and the Soviet 
Union, the two countries from which 
pre-war Germany obtained most of 
the natural petroleum that it re- 
quired. 

It was not by chance that in Sep- 
tember, 1939. Hitler's armies struck 
east to capture Poland and give 
Germany a jumping-off point to at- 
tack its "OPEC." From this vantage 
point, he was able to coerce Romania 
into forming an alliance and to 
Launch an ill-fated offensive against 
Russia. 

Stalingrad forces shift 

Before long, however. Hitlers 
plan to use synthetic liquid fuel un- 
til Romanian and Russian natural 
petroleum were brought under his 
control had to be altered. In Novem- 
ber, 1942, the Russians stopped the 
Nasi army at Stalingrad, sending 
surviving German units retreating 
hack across Russia. The Battle of 



Stalingrad, one of the fiercest and 
most pivotal of World War II, was 
fought in paralyzingly bitter cold. 

Concentrated Allied bombings of 
Roman ia's oil industry, especially 
the Ploests oil fields in 1943, all hut 
devastated this source of petroleum. 
Germany was forced now to rely al- 
most completely on its synthetic liq- 
uid-fuel production. 

The chart on page 103, derived 
from a captured German document, 
shows the rise of synthetic liquid- 
fuel production correlating with 
these events. Note how the produc- 
tion rate increased, reaching its 
peak in early 1944. Then, take a look 
at the sharp subsequent plunge. 
This drop coincides with Allied 
bombings of Germany’s synthetic- 
fuel plants. 

During a seven-year period, from 
January 1935 to March 1945, 
Germany produced approximately 
130 million barrels of synthetic gaso- 
line from coal* or 15.5 million barrels 
per year. 

This fuel output accounted for 90 
percent of Germany 's required mili- 
tary aviation gasoline, and about 58 
percent of the gasoline consumed by 
other military vehicles and the civil- 
ian population. 

A place Sn U.S. energy plan 

The amount does not compare* ob- 
viously, to the amount per day that 
President Carter’s plan calls for: 
that is, reducing oil imports by 4,5 
million barrels daily by the year 
1999. 

However, only 22 synthetic-fuel 
plants filled Germany’s needs. 
There are many more oil refineries 
in the United States which, if con- 
verted to synthetic liquid-fuel pro- 
duction, could help to meet the 4,5 
million-barrel-per-day goal. Fur- 
thermore, the new national plan 
that was announced by the Presi- 
dent does not rely solely on coal liq- 
uefaction, but also will depend on 
conservation and other alternate 
fuels. 

In any case, continued study of 
the German documents offers us a 
re ady-made opportunity — an oppor- 
tunity put ihto perspective for us by 
Dr. Irgolic: 

"There has never been a similar 
opportunity in modern history to in- 
vestigate the industrial synthetic 
fuel records of any country, much 
less those of a country with such ad- 
vanced scientific and industrial ex- 
pertise," he says. “Much of the 
knowledge contained in these 
records is available at a time when 
we so urgently need it.*' W 
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At the North Pole, 
the last thing 
you want is cold feet 

At -63° F, cold feet can kill 
you, Literally So Don Powcttek, 

Deputy Leader, and the members 
of the historic Plaisted Expedition 
to the North Pole put their faith 
in the warmth of Sorcl boots. 

Sorels incredible warmth 
is made possible by its unique 
bonded leather and rubber 
construction, combined with our 
thick, brxit-within-a boot felt liner 




And it's made entirely in Canada. 

You'll find Sore Is the warmest, 
most rugged, most comfortable 
boots you're ever likely to wear, 

No matter how bad the weather, 

Don Powcllek wrapped up 
SorcPs story best: 'At -63 6 F. quite 
comfortable r 

Ask for So re Is by Kaufman 
The original all Canadian boot 
made to keep feet warm 




by Kaufman 



For ihe name of your nearer Sorel dealer, write Kaufman Footwear, Dept. P, Kitchener, Om., Canada N2G 4J8. 



Caribou 



Arctic I it. 
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YoiTre only hours away from a Business of Your Own when 
you start to assemble your Struck-Kit Tractor. Once assembled (a weekends 
project}, your Struck Tractor will allow you to turn your spare hours into 
Cash! Over 30 attachments allow you to tackle almost any J compact-size" 
construction, landscaping or gardening job. You'll be able to get in places 
where the "big rigs" can't and then charge your own prlcel Buy 
factory direct from the leader in the small crawler field and 
be one of the thousands of satisfied customers. Send now to: 



LOW COST I 
MINI DOZER | 



KIT 



STRUCK KIT, Dept. PM119 C&dartourg. Vm. 3201 2 

H Cti-iiag itfue*. Tritigr Kit eofiirfi»c(>o<« & 

UHi Magnjtrpc or Min. Dgrtr) - S.5C, B*l» 

caTatops. — S,?S. 

|—[ p 1ant for fabricat ng Struck Tractor tipccifv M*gna 
tuc or Mi'll Ddz-c'I I ran* Jacnl malarial* J 7.00 bo<N 
plant JIIJ.OQ. I Rl-nfundrd on mv aurchiu . I 

hi h ttm . . 

AiJPr# , n - 

Tflqyjtig j jn^il*ijl 



If you rebuild 
automobile engines, 
LUBRIPLATE 
is for you! 

LUBRIPLATE No. 105 Motor Assembly 
Grease is a smooth, high quality water 
repellent grease. It provides instant 
lubrication to the engine before the motor oil 
has circulated. Apply it to the engine 
bearings, cylinder walls, pistons and rings. 

In fact, if you want full protection 

I for your ear, 
these are 
all for you! 



RIPLRTE LUBRICRflTS 



LUBRIPLATE DIVISION FISKE BROTHERS REFINING COWPANV , 129 LOCKWOOD STREET NEWARK H J, [>7106 
MANUFMcrumta puwts wwmfuc. n.j. or m and Toledo. omo*xoa otsTmm/Tom natkwvude 



SNOWM08ILING 

(Grmtfnjp.d from pbqp t J 3J 

market for this North American fun 
invention, and high-altitude driving 
is a good trial for versatile opera- 
tion, Kawasaki's line will include 
three Invader models; the one that 
set the 24-hour endurance record, 
one Intruder and three Drifters, 
From Arctic Cat come the Lynx, 
dag. Trail Cat, Panther, Pahtera, El 
Tigre and junior Kitty Cat, 

Bombardier's Ski-Doos will have 




Options for Polaris Galaxy Include 340- and 
440-cc fan-cooled engines, electric start, 
adjustable handlebars and cleated track. 




Yamaha SS440, with fan-cooled 437-ce 
power, has long-travel suspension, han- 
dlebar tnpmeler, speedometer, tech, oil light, 




Liqulflre at top of John Deers line has a 
lighter chassis on 340 or 440 models, oil 
Injection for 436-cc liquid-cooled engine- 

three Citation and two Everest mod- 
els with all-new designs, plus up- 
dated Elan, Elite, three Blizzards 
and Carry-Boose trailer, Moto-Ski 
features nine models. 

John Deere's patrol machines at 
the Olympics include Liquifire, 
S portfire, Trailfire and Spitfire units. 

New from Polaris are TX-L Indy 
and Galaxy machine?, plus six more. 

All 10 Yamaha models will have 
their Autolube oil injection, a sys- 
tem more makes are copying. fM 
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Triumph. Only 3 mg. tar. 

And a taste good 
enough to stay with. 



Head how new Flavorlntensified'TViumph 
gives you surprisingly satisfying taste 
at only 3 mg. tar. . .one of the lowest 
tar levels in cigarettes. 

Triumph. The first and only cigarette that delivers 
good taste with only 3 mg. tar. 

If you Ve e ver been disappointed 
by one of the very low tar ciga- 
rettes, you will understand why 
Triumph is quite an achievements 

Even the draw is a surprise. 

The smoke comes through 
abundantly. The taste reaches 
you smoothly. Effortlessly. With 
none of the struggle you may 
have experienced mother very 
low tar brands. You don't have to 
putt— you just puff on Triumph, 

No gimmicks, no miracles. 

No less remarkable than 
Triumph itself, is the technology 
that enabled us to build it. 

The crux of it; Instead of 
searching for some yet unimag' 
ined answer, Lorillard scientists 
took a more sensible tack. 



Why not, they said, take everything weVe learned 
about cigarettes, and push that technology farther 
than we ve ever pushed it before. 

Delivering taste, limiting tar, 

We found, for example, that combining two types of 
filter fiber produces the best 
combination of taste and draw. 

That tiny M vents” in the filter- 
rim smooth the taste. 

That lower- leaf tobaccos 
(shaded from the heat of the sun) 
tend to be milder and lower in tar 
than those at the top of the plant. 
In short, everything we could 
find that might intensify flavor 
3 mg, tar, was built into Triumph. 

Taste you won't get tired of. 

What it all comes down to is 
this; Triumph is not one of those 
ultra low tars that spoil your 
pleasure by short-changing you 
on taste. 

Triumph, at only 3 mg, tar, 
is a cigarette with a taste you 
can stay with. So good, we 
believe you 'll never want logo 
back to your old cigarette. 
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triumph: 

One of the lowest tar cigarettes you can smoke. 

’[’he one with taste enough to stay with. 



Warning- The Surgeon General Has Determined 
Tfiat Cigarette Smoking Is Dangerous to four Healilt. 



Regular and Menthol 3 mg 'Tar,'T.4 mg, nicotine au. per cigarette by FTC Method. 



BUILD PM'S TOOL CHEST 

{Ccnt.ifiu&i from d qqc *34} 




FREE BLUEPRINTS and TRIAL LESSON 

— hr your greater success irt Buffdfrtg 

Beginners, craftsmen, even foremen and 
Superintendents. have sent for these free 
blueprints and trial lesson En Plan Beading 
as a means of trying ou t Chicago Tech J 
home-study Builders training. Leimhow 
you can master Plan Reading— Estimat- 
ing— and the prac tical details of all types 
of construction in your spare time at 
home Mail coupon below or phone 
TOLL FREE— see bow you* too can pre- 
pare for a better job— higher income, or 
start your own contracting business . 
a phone toll free ch hal) 
1-800-52i-60S0 EkL aid 

CHICAGO TECH/School for Builders 

2000 $. Michigan Avenue, Chicago, 111.60915 



Vitvrani 



CHICAGO TECH/ School tor fiulldan 
0*pl F*fl-tl9 2000 S. MtohJaan Ava.* Chock __ 
CmeafiO, in,606l6 Hera l_! 

PlcSs« mail mo a Free Trial Lessen, Blueprints 
ana Builder* Cataloi. I understand LI” are la no 
obMiatlon— no aalaamin. w,n call. 
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Our all new, 1 12 page cat a lag manuci 
contains aver 3500 beautiiully illus- 
trated products for both the amateur 
and professional woodworkers For 
yaur cgpy □! the catalog that hag 
satisfied over 100,000 customers for 
25 years, send SI. 00 to: 



Orel B?n 

J'Flfll .ro-.r.ii L HivJCr.i'3 
Ragan tomoaMa 55374 
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tic a I guide for the drawer- locking 
mechanism. 

Cutouts for the drawers in part. Bl 
weaken the dovetail comer joints. 
Use corner braces (K) to reinforce 
joints and for mounting drawer run- 
ners (L) in position. 

Build drawers with stops, as 
show'll in plans. Dovetail joinery is 
optional, of course* Carve pulls to 
match side lifts. 

Retractable handle 

Assemble and install the retracta- 
ble handle components next. The 
carriage bolt (M), anchored in piece 
B, has two stop nuts (N) to allow the 




Recessed chest lifts, drawer pulls can be 
carved with a gouge as shown. With this 
tool you can undercut top of concave ares 
to create a finger grip. Sand smooih. 




Once upper chesi la assembled, saw lid 
free. Use table-saw fence to guide cut. 




Inverted upper chest (shown) is rabbeted 
along Its bottom edges to receive the ply- 
wood bottom piece (M3). For visual clarity, 
M3 Is shown with the rabbet facing Inward. 
When assembled, however, the rabbeted 
bottom la reverted to fit into the recess in 
the fop of lower chest. (See art,) 




Cut mortises for Soss concealed hinges by 
boring a series of holes to proper depth us- 
ing s bit with diameter equal to mortise 
width. Clean out waste with firmer chisel, 

handle to be lifted high enough for 
your hand to grab it. 

Installing lock mechanism 

Make movable piece (F) and screw 
on pieces (G), (See exploded view of 
retractable handle assembly.) Bore 
recesses in the bottom for springs 
(J), Cut out plywood bottom (Ml) to 
fit rabbet in bottom of lower chest 
half. Then rabbet the plywood edge. 
Next mark and bore recesses in the 
plywood to accept the springs. 

To assemble, invert the lower 
chest half, insert the handle assem- 
bly and drawer locking slide (F), 
Glue Ml into the rabbet and also 
spread glue on the plywood where it 
contacts part B (see side section 
fPiuas# rum to page I«J 



MATERIALS LIST— DOLLY 
K*y Ha. Sir* And drarlption <li**| 

A 2 3£*V Qim (long rj.lsf 

8 2 himii l£ft" oak isnofT rails i 

C 4 2 1 " Pittsb#f-*hMil £&*lAfs , mourriifig 

hfiAvr 

D 2 Vi jc 1 k 4" tlial cicldi retied slrrttl ICABter 

lodta) 

E l£ Vj- 20 it 2" to macfiine screws 

F 2 to- 20 j 2to’ ih machine screws 

0 2 V(-20 s 3" lh machine screws 

H 20 W-» hs* nuts 

1 1 to** -ie - ny*wi rope 

"Ci" os maihor dared Irorri Ctfatisroan Wood S4<vk4 Co. :Sfh? 
supplier:.; lisi), 




HOtE 



I 4' 1 PEEP FOfl 
GUDES 
H PLACES!' 



1" 

SETBACK 



DETAIL OF 
flE AR WHEELS 
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Remarkable portable pump 




Fast And Cosy! 

GiVes 100 tbs. of air Pressure INSTANTLY ! 





for toys, 

SPORTING 
GOODS, 
CARS & 
BIKE TIRES 



No Guessing! 

Built -In Pressure Gauge 
Gives Exact Inllallon A! A Glance! 



Now anyone can pump up auto tires m just min- 
utes — toys* balls, spoils equipment, air mattresses, 
rafts and bike tires pump up in seconds! 

This rugged, compact air pump is light weight, 
completely portable, works with a tip-toe action 
that’s so easy to do, Yci this amazingly powerful 
pump gives you up to 100 pounds of pressure 
instantly! 

Comes complete with a flexible, 24" high-pres- 
sure hose and air-tight quick -lock clamp that con- 
nects (o any tire or air shock made, Also corues 
with free needle valve for sporting goods, 

Nowadays, with air so hard io find in service sta- 
tions, you'll want to order iwu - one for home, 
one to keep in the trunk of your car for emergen- 
cies! Just S 14,99 each, or order two for S2S.99 
and save. 



MONEY-BACK GUARANTEE !I2QI 35 
You must be delighted with the ease and convenience ol 
p? our pawerlul Portable Air Pump or return within 90 days A 
Ejfor reland of purchase pace (except shipping & handling). || 

Try ~u7 ifiT TummI 7i £ 7t n -7 if 



Assn. 

10S SO Riversida Or,, Oapl. 503-2 N. Hollywood. Ca, 91 £02 

MASS MARKETING ASSN,, Dept, 503-2 
10850 Riverside Or., N, Hollywood, Ca. 91602 

Please RUSH me Portable Air Pumpfs) 
-72613 at purchase price of $ 14,99 plus $2.00 
shipping and handling each, 
r SAVE! Send TWO for just S2H.99 plus 
S3. 00 shipping and handling. 

Enclosed is my !” ! check or 

□ money order for S . 

I prefer lo charge my □ VISA, Master Charge, 

Card Number 

MG Interbank , Card Fipires 

Sorry, no C O. D/s, tCa. r«. please add sales tan,) 



Prim Name 
Address 





PHONE YOUR ORDER TOLL TREE: W you have 
Master Charge, or Visa phone l-flOO-327 2777 
ext, 2 to order toll-free, On Fla. 1-&00-432 2766 
ext. 2) 24 hrs. 7 days per wk. 



City. 

Stale 




Here’s everything 
|| you need to be a 
successful sign-maker. 

Now you can start your own sign-making business with the New 
Hermes Engravograph” This one versatile machine lets you engrave 
all kinds of attractive signs. Quickly, easily, and very profitably. 

Signs for stores, banks, hospitals, you name it. The Engravpgraph is 
no bigger than an electric typewriter, so you work almost anywhere. 
And its cost is so small, it pays for itself in no time. You can learn to 
operate it in minutes. 

New Hermes will also help get your business started. We Y lt cut all 
sign materials to your specifications, 

And we stock all the sign materials 
you’ll ever need. New Hermes. The 
source for all your engraving needs. 




fNfmi: Sr* VliL SV» Virl, Alsu l hi. ,,i, Dlir. <r, 
I I- LVHdluc.ixMffu. H'jlrjh 5' run 

**ii If C.i.hi I i|iri«!i,. MklwiiCily J. J)J 

CsulLj M i ’,jIi i;.‘ T' 4- 'nr, \1- .nrri i! i.U.i 







RECEPTION 



r / 



BRfTISH SPORTS CAR PARTS 

Steely l itrtrgtass body panels, up- 
no is tery, ca^ pe^s tops wife- *heeii 
grilles. Ounpefs, wiping ba-meases 
headers $ systems, mech 

pals rut>t>ei tnirimings Catalog S3 

.l.!']®, AUSTIN HEALS Y 

Pi MO 

TRIUMPH 

JAGUAR Dcp-i pj 
5-1! BOSTON POST fty 
DARitNj CT &MJG 

ijmi 




The new catalogue ol Combal Ac-ronauIpcB 
5 now hvmlaUle! We pher 1 h e lines I in 
Leather antf Sheepskin t lying s '3Ck#u. 
Flight suiTt acarvea, goggles and much 
nofe. Call or write today lor ^our free copy. 



l 4tiH Pjirk J 
\N.Y., NY. 1 



AVIREX LTD 



Av«, South Dr- p i . I ' M I I 
0016 (212} 697-34 
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BUILD PM $ TOOL CHEST 

^Conpr^igct front pajje T66) 

view of handle). Use two fid finishing; 
nails to hold Ml in the rabbet while 
glue dries. Turn the lower cheat half 
upright and weigh the handle down 
so the glue joint at the base is tight 
with the plywood- Be sure the draw- 
er locking mechanism moves freely. 
Install compression springs. When 
dry, invert the section and reinforce 
the glue joint of the handle base 
with screws. 

Assembling upper chest half 

Make a dry assembly of the upper 
case. Then coat the side and top 
joints with glue. Assemble the long 
frontpiece and hackpiece to the lid 
top first, then join the endpieces. 
Clamp together and check carefully 
for squareness. When dry, saw the 
lid free. The saw kerf should split 
the dovetails in half at each corner. 
Use a hollow-ground planer blade to 
make the cut when possible since it 
will leaves a narrow kerf. Install ply- 
wood bottom M3 last. 

The Soss hinges, retaining chain, 
chest lock and top handle should be 
installed next. Also build and install 
the sawholder. The Va-in. stock can 
be planed down from Vz-im stock — or 
ordered specially from Craftsman 
Wood Service Co. (See suppliers list.) 
Glue up the retainer block (B) from 
smaller stock, Size the slots to suit 
your saw collection, We made room 
for everything from a crosscut to a 
keyhole saw. 

The plunger which engages the 
drawer should be installed next. The 
plunder can be turned on a lathe 
from steel or aluminum or it can be 
made by inserting a %-in. dowel into 
the center of a %-in. dowel. With the 
cheat halves fastened together, 
mark the location for the plunger 
bole and bore St through to the depth 
of the notch in piece F* Glue the 
plunger .guide (I) to the inside of the 
front board so that the plunger 
aligns with the holes. 

Finishing touches 

Personalize your chest with a dec- 
orative medallion or initial inlays. 
Afterwards, stain as desired. Then 
rub the entire case inside and out 
with an oil-type polish such as Watco 
Natural Finish oil, Felt can be ap- 
plied to the inside of the drawers. 
Complete your case by installing an 
engraved nameplate on the saw- 
holder, IW 



SUPPLIERS 

C<3*^iruainh rmjBiiaJA Crartsmaa Wood £€*vhm Co.. 2 ?2f 
Srwih Mary Si.. Chicago. Ill 6Q60B. Send Wcarf-slor catalog 
which lisls- prices Hpr cherry *lock -agyirPKl to build fjCfifKl. 
NamejDtaea; Cm(m Awards t?v Lb™. 32 Wesl Randolph St.. 
Chicago. Ill 6«0t 
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DeWali POWERSHOPS are the truest.,. mast 
consistently accurate .radial arm saws of all 
. . cut after cut, year after year. And the mast 
versatile. With attachments, you can do 
almost every job tn woodworking. You can 
build o house, and almost everything in III 

Crosscut, rip, miter, bevet Make com- 
pound cuts Shape. Drum and disc sand. 
Saber saw Surface, Joint. Dado Drill Route. 

The extreme repeatable accuracy at the 
DeWatt Fowershop is assured by this exclu- 
sive 3-feature combination; 

Super strong cast iron arm More rigid and 
durable than aluminum. One piece. Precision 
machined tracks. 

Slngte lever control*. Single bevel, single 
rip ana single miter controls The DeWalt 



eWAL' 



Roller head with 4 ball bearings. For 
smoother action, easier movement Efficient 
thrust absorption. Completely protected 
Your DeWatt dealer has 5 models to 
choose from— a powerful IT lightweight 
three 10" models and a tough, professional 
12". priced for your budget. See them! 

There maybe "bargain ' radial arm saws— 
but fow prices won't make up for low perfor- 
mance and sloppy cuts Ho other radial 
arm saw can come close to Pawershops far 
repeatable accuracy, versatility and long life 
The DeWatt Fowershop If stays true to you 
for life it could be In your family tor 
generations 

FREE 1 luily4iusfialBd caiotag. Shows all moootek 

1 1 point tsdture comparison chart. 42 u» photos, attach 
mis. bode choice write for your copy. 



DMsion of Black & Decker (U S ) Inc , 

71 S Fountain Awenue. lancaiter. Pmno 17604 







PM OWNERS REPORT; HONDA PRELUDE 



Front-seat comfort was judged good to 
excellent by 973 percent of our owners, 
while only 24.9 percent gave the rear seat 
that rating. Although some owners com- 
plained Ol Cramped rear legroom and 
head space, many weren't bothered by 
the tight aft compartment. "My dog l its 
fine in the rear seal." smiles a Cal i lorn i a 
computer programmer , ' which is one rea- 
son l chose i he Prelude over |he Accord. I 
never have occasion lo carry people pas- 
sengers back there." 

Riding comfort and handling came In 
lor a good measure ol praise, "Ride and 
handling are superb," says a Wisconsin 
teacher. "I owned an Accord belore ihis, 
and the Prelude handles and rides even 
better. Handles like a dream, ' echoes 
an Illinois advertising man. And a Texas 
mechanical engineer adds, "Great cor- 
nering wild front- wheel drive What I lose 
on the siraights I gam in the turns. 

Reactions to the Prelude's smoked- 
glass. electric sun moonrool ran hot and 
cold, as did reactions lo the optional air- 
conditioner. A woman »n Minnesota stat- 
ed that i he sunroof made acrconditionmg 
unnecessary. However, several owners in 
wa rme r cl i m es said th at thpi r ca r& 1 ra pped 
heat inside. 

" When ihe ai rconoi I ione r is on , sa ys a 



Georgia clerk, it affects engine rpm. The 
engine won't idle steadily. It starts to 
shake," And a Mississippi efemonlary- 
school teacher complains, "The aircondi- 
l loner needs to perlorm bolter —it doesn i 
put out enough cold air." 




Front s»ats recline, but unless they're fully 
forward, rear legroom is light. 



We asked owners to- list iheir specific 
praises, and here's a random sampling: 
A Michigan respiratory therapy super- 
visor beams, "Handles wonderfully on Ihe 
road really peppy. All my driving is high- 
way. and I've been gelling very good 
mileage. Unique dashboard, with every- 
thing in easy reach of the driver,'' 

An Illinois marketing manager: ‘Road 
handling is superb. Corners well at all 
speeds, I always feel in control, Peppy- 
good passing power even in filth. 

We also asked owners to lisi specific 
complaints and suggested changes. 
Here s a cross section 
A California really man. l hale the en- 
gine popping on deceleration One of 
Honda s main selling points is its ability to 
burn regular gas, Sut the only way it'll run 
right is to change plugs every 4000 lo 
5D0G miles. 

A Florida eiecironics firm president: 
"Impossible to upgrade ihe radio or install 
a tape system because of the weird ra- 
dio. And a Texas printer's rep adds. 
Speakers seem cheap They sound like 
they've blown out, although I've never 
had the volume up loud.'' 

A Calilomia wnter "I'd like a wider 
choice of colors and interiors. Also, Ihe 
rear seat should fold down and open into 







ONCHO! ITS A BLANKET! 

UMBRELLA! ITS A 
GROUND CLOTH IT'S 
ABSOLUTELY AMAZMG! 

It really is incredible. The Thermos “ Brand Blanket. 
Made of remarkable lightweight materials, its 
5 layers thick and folds into the size of a small book. 
Yet it can keep you warm even in sub-freezing 
temperatures. 

For hunters, campers and football fans at the 
coldest stadiums. For less than $15, its the best 
bargain you'll ever get (or give) for bad -weather 
protection. 

THE THERMOS BLANKET 

At camping, sporting goods and housewares stores. 



mill! • THlrV * r '■J.-.lhMCH i'T. 



the trunk, something like the Mazda." 

A Florida insurance broker: "I lee! that 
the optional power steering is too sensi- 
tive at highway speeds, resulting in a loss 
ol road feel." 

But the overall consensus was over- 
whelmingly in favor of the Prelude. 
Among owners polled. 61.2 percent said 
they'd buy a Preiude again next time — a 
high percentage considering the 2-2 na- 



ture of the car and the youthlulness of 
most owners. 

A Florida pharmacist rhapsodized, 
"Before I bought this Prelude, I owned a 
1977 Accord with 60,000 miles on it. No 
repairs. When I looked at the Prelude, I 
was willing lo buy nearly any car Honda 
made, i haven't been disappointed- I'd 
strongly recommend I he Prelude to any- 
one looking tor a good, dependable, eco- 



nomical, Tun automobile. I only hope that 
American automakers I earn from Honda 
that it's possible to build a good car tor 
under Si 0,000— one that gets good gas 
mileage, has quality workmanship, low 
pollution, and runs on leaded gas," 

And finally, a California data process- 
ing manager limns, Hi l love it! It's the best 
car I've ever owned, At $7000, it's a 
steal 1" IW 



SUMMARY OF 1979 HONDA PRELUDE OWNERS REPORTS* 



Total mllM driven 1,424,504 

Hvtng* <nMi par gallon 

With fivrc. Kpww rtiMwul 

in mm 37-1 

Long Irips 33.3 

Willi aulnmalK Iransnvssron 
In Icwn 2^-5 

Long trips 20 5 

Trim ■■mn-H I bn Chflk*1: 

Firt-spaed inam*a! . . 00.4% 

Automatic 13. & 

why did you chcHJw th* pr*ludn ? 

Sryling 67 0% 

Economy 50 2 

Uses regular gasoi*'® 1 5 # 

Honda's imputation f 1.1 

Handing . 96 

Owned Mondas twro^e 9 ft 

SpKhNC li*4s: 

Economy 50.4% 

Styling 56 S 

handling . ih 9 

ConHwT . 23.1 



Sunrool . . , . i?,4 

Spoclik di»l?k*i: 

i*) cromptBUKS IB.9S, 

Legroom. espsc-ally rear 14.2 

Poor radio contreNi SO 

Uncaivtg deader serves . . S.7 

Seal snape and heighl . 7.7 

Whel chanflM. wPiilrl you li|»7 

Mcjne rear legnjom 19 7% 

f*f> Changes 1Z 2 

Seal siwpai'siyse 9.4 

Craalgr OTtW choice 9 * 

BehlW ,’flrtlo cnnlrnl kjcelign 4.4 

WOrkmarvihlp opmiorr 

£*ceilem 64 9% 

Good 31.2 

Average 30 

f&r 91} 

Poor . , go 

Com tort opinion (front uili'i 
E*C*ltoni ... ftl 4% 

Very good 292 

Good 7.2 



Fair 

Poor 



Comtort op In tan |mr wale): 

E itoaHom 

Very good 

Good , . 

Fpir 

Poor 



Had eny machanlcnl (rayOtaa? 

Na . 

Y*a 

Wmi type fit IrouHoT 

Cadjufator. 

Sparkplugs. 

Trsnamimia*! ... 

flougn aircondkioning 
ecYnpr*530f 
Engine h**a#|tori 

Dealer r* parrs nrluPaclory T 

Yes 

No . . . , t . . . r 

DulaTrMrvIc* opinion; 
Ekoeilenl 



l.a 

0.3 



3.S% 

5.4 

iB.a 
27.S 
47 I 



69$% 
30 i 



IB.6% 

14.4 

9.3 

6.2 

72 



50 2*. 

4i a 



Zfl.2% 



Good . . . 39.1 

Average .... 17.6 

Far 6.7 

Poor 0.4 



Number of vaniciae nvmadj 

Prefyds only 

two cars 

Ihree cars 
Four Of mo** 

Ua-kaf ut alhar C*rt ownod; 
CNswoier 
Hoods 



Fond 
Cpdillet. 
POrtiSc . 



X 



dlslribuHon Of Owner*: 
rale- 20-29 years 
30-49 years 
Sfrplus 



393% 
40 5’. 
1H 
tQ7 



lft.7% 

16.3 

153 

it.a 

9.9 



49 7% 
43 1 
8,1 



Would you boy aneiher pyelwdel 

Yes . 81 

wo . . 18.0 



■Pi-.cnniagna rr ghi not e^uel IDO’S, dua In routing of insulfciem dala. 



“WINTER” GAUGES 



from VDO — the elite line of auto instruments 




OtTTStDE 

temperature gauge 

Cockpit model 



Tire VDO OUTSIDE TEMPERATURE QAUQE warns you of icy roads ahead 
by blinking an "icy roads" afert when the temperature drops to 37' : F 

The VDO AMMETER AhD VOLTMETER work together to monitor alterna- 
te) c. generator and battery — especially vital in winter when so many batteries 
run down and out 

The VDO VACUUM GAUGE helps you conserve fuel in any weather by mea- 
suring intake manifold as a way to pinpoint engine malfunctions that waste- 
fuel. 

VDO gauges are original equipment on the world's classic cars: Rolls Royre, 
Mercedes. BMW! Porsche, etc. And now you can enjoy the safety and pres- 
tige of these precision instruments in your own car. See the entire VDO line a! 
your sports car supply store. Or mail coupon for free 1 900 catalog VDQ- 
ARtjO Instruments., 900 Brooke Rd.. Winchester. VA 2260 1 




( Cockpit mode I a lao available ) 




Winchester, VA 22601 



VACUUM GAUGE 

Cockpit model 



VDO 

AUTOMOTIVE 

INSTRUMENTS 



T 



© 



VDO AUTOMOTIVE INSTRUMENTS 

VDO- ARGO Instruments Inc.. 990 Brooke Rd. 
Winchester, VA 22601 



HT-11 



I 

I p Secid I 9BQ catalog showing VDO in jirvimrtila and how 1o use them 
I ] I m a biker. Send me your 1960 motorcycle inslrumen! eirtelrjg 

■ NAME 

■ AGGRESS 

* CRY SWE /IF 
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Plug in 

your 

recipes 

The Sunbeam Model 
39*10 microwave oven 
"reads recipes from 
magnetic Menu- Matte 
cards. It comes with 20 
prerecorded recipes; 
pi her recipes can be re- 
corded on 10 reusable 
blank cards A ear-d is in* 
sorted and a code 
punched out to record 
cooking instructions. 
About S650, Sunbeam 
Microwave Go , 2001 
South York Rd. , Oak 
Brook, 111. 60521. 





Here's a 

desirable 

meltdown 

The 20 temperature- in- 
dicating crayons in the 
Temprobe kit are each 
designed to melt at a 
specific temperature 

between 125° and BOO' 5 
F. Simply mark a sur- 
face with a crayon; 
when the mark mclls, 
the rated temperature 
for that crayon has been 
reached Accuracy is 
guaranteed lo ± i per- 
cent. A special metal 
holder lor the crayons is 
i -'duded The kit is $10 
from Tpmpil, Hamilton 
Blvd.. South Plainfield, 
N J 07000. 



Experimenting 

with 

fiber optics 

The Optimaio Fiber-Op- 
tic Experimental Kii has 
ai! the semiconductor 
devices, printed-circuit 
boards, optical connec- 
tors and cables needed 
lo build sut prototype fi- 
bar-opHc transmission 
systems The maker 
claims the kit, along with 
capacitors. resistors 
and hand tools, is a IF 
that is required to learn 
about fiber-optic system 
design. About £350 . 
AMP Inc.. Harrisburg, 
Pa 17105 




Rechargeable 

flashlight 

The halogsn lamp in Stream light SL-15 is 
claimed to throw five limes the light ol a stan- 
dard unit. Batteries recharge up lo IGOQ 
times, the maker says About $80 with re* 
charger. Streamlighl Inc., 1030 West Ger- 
mantown Pike, Norristown, Pa, 19401 




Walk the plank 

The Sternmore mooring system swings out 
of the way when not in. use. II can also serve 
as a boarding ramp. For floating qr stationary 
docks, it is suitable lor boats 12 lo 24 feet 
The 32- and 40-tnch sizes are about £165 
and $175, respectively Frog Hooks Inc.. Box 
130. Souih Salem. N Y 10590 
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Picks up where a car 

leaves off. 




Do you occasionally wish your present car could travel the kinds 
of roads, carry the types of loads, that might make life a trifle easier 
and more interesting? It's time then to dismiss sigh -filled fantasies 
and consider instead our realistic solution; a GMC pickup. It can go 
places and do things that give most cars problems. 

There's independent front suspension on 2 -wheel-drive models. 
The double -steel-constructed Wideside pickup box sides and 
tailgate help make hauling canoes r camper tops, or even the 



Trucks are what we T re all a haul. 

tatiga 

washer-dryer combo, routine. And when, may we ask, was the last time the old 4 -door sedan, or 
even a station wagon, conveniently handled that? 

Select from a range of timely engines: the standard in-line 6, or an available gas or diesel V-8. 
(These GMCs are equipped with GM -built engines produced by various divisions. See your dealer 
for details,) Transmissions? Depending on the model, you can pick from the standard 3-speed 
manual, an available automatic or 4-speed manual. 

To help keep your pickup looking good, some steel parts 
have been specially precoated and treated with rust-fighting 
compounds. And you can make your pickup cab quite 
comfortable indeed, with available power assists* air 
conditioning, and more. 

If all this sounds very appealing to you* we have a 
Suggestion. First chance you get, stop by your GMC dealer, 
drop off your car, and pick up a new GMC. 



mo gmc 

Pickup 



EPA Eat, 
MFC 

nn 



Est, Driving Rouge 

ptlpnal 

Fuel Ton k 



With O 

Auxiliary Fuel 
720 mile* 



Remember:: Compare l he estimated MFC lothe 
"estimated MPG” of other vehicles. Your mileage 
and range will depend on your speed, weather and 
irlp length The range esiimate is obtained by multi- 
plying the EPA estimate by the 40 gallon fuel rank 
capacity. This includes i he standard 20-ballon fuel 
tank plus the optional 20-gallon auxiliary fuel tank for 
total oi 4t>- gallons Estimates lower in California 






Apply glue sparingly to |otnts, keep clamps 
on overnight Screws go In next day. 



oil all the parts with a tack cioch 

7, The unit shown was finished as follows; 
a.) all wooden pads were sealed with a coal d 
shellac thinned 50 perdenl with denatured al- 
cohol; b) dry shellac was sanded lightly, using 
t SO- grit paper, dusied and tacked elf; c) a coat 
of Pratt and Lamped salin-finlah varnish was 
applied, as if came Irom the can, and allowed 
to dry for 24 hour?; d} a light sanding with 220- 
grit paper followed, e) after dueling and lack- 
ing, a second coal of Ihe varnish was applied, 
as il came from Ihe can. 

Allow the box to dry lor at lea si 48 hours 
before pulling it into service. 

Wore.- The finish has the look o! hand rub bed 
wax, Pul if you're a purist who Instate upon 
waxing his Colonial reproductions, it's a good 
idea to wait ai least three weeks before wax- 
ing. 




<11 KISTM A!S GIFTS 



{Conbnjeti from page tss) 



1 ft x l/4 r ' RA&SET 
TOP, BOTTOM 
Mil D SIDES 



1/4 x 1/4" 
GROOVES 



1/2" 1/4 11, 

OH AW Eft SECTION 1 VIEW 



1/4 x 1/2" DADO 
(BOTH SIDE SI 



SHAPE fHONT AMD 
SIDE EDGES 
WITH HOMAN OGEE 
BIT m ROUT EH 



1/4 x 1/4" 
GROOVE 
BOTH SIDES 
AMD FRONT 



DRAWER ASSEMBLY 

(4 REDO, t 



CHEST SIDE VIEW 
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MATERIALS UST— COLONIAL SPICE BOX 



SLt* i ltd dkkcrlpllbn |um> 
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10 Cutting hoard 



For practical reasons, use a close-grained 
hard board, such as maple or cherry, for Che 
cutting board. Start by buying the bowl that the 
cutting board will be made for. If necessary, 
alter the half-moon cutout lo suit bowl diame- 
ter. Also, make certain that the legs are spaced 
so that the bowl can be stored between 
them 

1 . Lay oul and cut pads for 1 he legs and top, 
using Che drawing as a guide. 

2. Plow the dadoes in the fop s underside, 
using the dado head mounted on the bench 
saw, To prevent excessive splintering on the 
edge (where the curlers leave the board), butt 
a second board tightly against the board being 
cut. 

3. Sand all pads smooth. Start with 100-grit 
paper; increase fineness to 120 Lhen 180. Dust 
pff. Tack. 




4 . Using while glue and 1-in. brads, attach 
the cleats to the bottoms ol ihe two legs. Then 
attach tags to the Cop, using glue and clamp 
overnight 

5. Next day, remove clamps and bore holes 
for counterboard screws and dowel plugs (or 
use dowels alone to secure fop Id legs). 

8. Since foodstu (I s wi IP be in contact wild c he 
cutting board, do not use a toxic material such 
as varnish lo finish (he piece. Instead, rub the 
wood with mineral oil. You should wash the 
board after each use with soap and water, lhen 
periodically re-cn! it with mineral oil. 



MATERIALS' LIST —CUTTING BOARD 
K#v No, Sin awl daacripltan 

A 1 H < law-'T.apiB 

B 2 Gft' mapta 

C 2 Hiiii bit- -napw 

p 4 W’Cfia X !' mHfi Pflnv<» 

E 4 V brad 

F 1 S,'S bowl 7‘da n 3V*" I'lrfjn 



11 Hangers 

Our hangers are made of 16 in. A-C plywood, 
but you could laminate v 4 -jn. hardbcaid back fo 
back if you want both surfaces smooth- Lay cut 
the hangers using the grids above, and make 
the cutouts with either scroll or sab re saw. 
Sand all edges smooth (and fill voids In ply- 
wood edges with plastic wood fill er). 




Prime pain) with a pigmented shellac, allow 
to dry and lightly sand-dust and lack off- For a 
high gloss, we sprayed the hangers shown 
with LeSpray paints. 

T □ make one hanger, y&u need one piece of 
16-in, plywood. 12x18 in. Miscellaneous mate- 
rials are wood filler, sandpaper, pigmented 
shellac and glossy paint. PM 
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Warning ■ The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Yaur Health. 



* Cou try fresh menthol. 
Mild, smooth and refreshing. 

Enjoy smoking again. 

Also available in 100’s, 



KING IB mg. "lar 1.1 mg. niGDlina. BOX. 18 mg l.Z mg niujiwe, 
lOB's: 19 mg. ri iar r, .1.3 mg. nicotine, av. per'cigaritte, FTC flepnn MAY 78 






2nd MOST IMPORTANT TOOL FOR 
EVERY WOODWORKING SHOP . . . 



VERSATILE 

W&H 

MOLDER- 

PLANER 

Second only 
to a saw * . . 
molds, planes, 
rabbets.. 



FROM $345 

• Master Charge SEND FOR FREE 

* BankAmeri-card BROCHURE PM-W 9 




WILLIAMS & HUSSEY MACHINE CORP, 
Dept, 2 E, Mklford, New Hampshire 03055 



Power King 

one tough tractor! 



Cluim riaip uiom fait with plow or snow- 
blower All-^ftar drlvfl dehvera more uuble 
power — extra weight ana big wheels, udb 
traction Mows lawns, plows, cultivates and 




more 25 attach- 
ments 12, 14, 16, 
Iflhp Free catalog 

E nfl i nearing Prctf- 
cgla Cs , 1005-K-l l 
i;"ai A-.e- WauKesRa. 
Wl 53136 







STAINED 
GLASS 

tf Mr fur fuel'll I i!.ii 

fJluh.lj ilf till. (col* i>K-u». 
t«XiL» I lUWltfd 

starter mr 

Ml -95 Pflfl 

BOX 2QE5EM, HANOVER. MASS. 02339 



Cruise Director. 








Enjoy a new sense ol direction and get 
st luss ollun with an 
Airggida ruId com- 
pass. MoPel 1601 
(shown) is self- 
jliumihated - - . 
has adjustable 
compensators 
end adhesive 
mount- At reieit 
stores. Wnle 
fpr catalog A. 



Aixf.it/i* 

2212 W*l»riHa ^Cnicaac BDEJ? 



J 



{genuine 



THE ORIGINAL 

eht imm 

P 



oreft 




FLUSHES UP TO 

SEWil? OR SEPTIC TANK 

-No Digging Up Floors* 

JNfMliS FA 5 V. AN YWHtRt! J 

Wriu McPherson, inc., D* P t. pm 

Box 15133 Tampa. Florida 33684 
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TODAY S GREAT CAR SPEAKERS 

(CpnCnund from pttQti B9) 

simple item, it has now taken sever- 
al inters siting engineering turns. 

Manufacturers discovered that 
while a car provided some distinct 
acoustic advantages over a living 
room, it provided some pitfalls, as 
well. The good points include a rela- 
tively sealed cavity, or enclosure, 
arid reflective surfaces. However, a 
ear speaker has to contend: with both 
high noise levels and ft remarkably 
uneven acoustic area. 

Recently, several companies have 
addressed themselves to this area 
and have designed speakers specifi- 
cally to compensate for the car's de- 
ficiencies, These, therefore, are 
speakers you would never want to 
use in the home. 

Advent's ear speaker looks like a 
conventional Sx9-inch, but it isn't. It 
carries its own power with it and 
both components* speaker and 
amplifier, are complementary and 
designed to mate with the car's 
acoustic characteristics to yield the 
proper tonal balance. Again, design 
technology is expensive. Advent 
says that a great deal of time was 
spent in trial-and-error designing. 

Like Advent, EPI is another well 
known home-speaker manufactur- 
er, This company baa packaged its 
well regarded EPI 70 speaker sys- 
tem in. a 6x9-inch car format. The 
LS 70 is a two-way system, with a G- 
i neb-long woofer and I -inch air- 
spring tweeter. The woofer is round 
in shape, rather than the more fa- 
miliar car-stereo oval. The LS 70 
sounds rich, full and tight. It sells 
for $150 per pair. 

Jensen and AFS Kriket have also 
done a lot of research on improving 
car speaker acoustics, Kriket's Mod- 
el 8974 Domaxial Gx9-inch utilizes a 
20-ounce magnet and coaxial speak- 
er design, with a standard woofer 
and 1-inch dome tweeter. It's a 
smooth system, puttihg out more 
bass response than most surface- 
mount speakers- Kriket makes its 
flush-mount Domaxials in a variety 
of configurations for mounting in 
doors, kick panels and dash. The Sx9- 
inch sells for S1I0 per pair, 

Tn designingits new Series II line, 
Jensen virtually went into the auto 
coach business. They built them- 
selves a model car and designed and 
tested speakers in it. The Triax II is 
the second generation of Jensen's 
Gx9-inch Triaxial speakers- They 
don't replace the original Triax* but 
add a dimension to it. The patented 
Triax approach is to put three driv- 
ers on one basket, yielding a three- 
way speaker system. It uses a 20- 
ounce magnet. The Triax IFs sug- 



gested list price is $140 per pair. 

Clarion's SK-103 speakers were 
the first to use a full Gx9-inch woof- 
er, along with an independently 
mounted dome midrange and dome 
tweeters. The domes help with the 
dispersion of sound and don’t block 
the lows coming from the woofer, 
The speakers, utilizing 20-ounce 
magnets on the woofers, go for about 
®175 a pair. Clarion was the first to 
conceptualize and market, speakers 
designed in this manner. 

Speaker variations 

While the most popular speakers 
are the rear-deck variety we’ve ex- 
amined, there are other types and 
other placements. As we indicated, 
you might want to use one of the 
slim-line door or kick-panel speakers 
if your rear panel is a problem, hut 
also there’s a move to multiple 
speaker installations for sound en- 
hancement. 

To start with, Craig has standard 
5-inch round speakers, suitable for 
placementin either door or kick pan- 
el. That, in itself, is not unusual 
Most all flush- mount speaker lines 
have such a speaker. What makes 
Craig's unusual is that it is the cen- 
tral component in its 6x9-inch 
vented rear-panel speaker. The 6x9- 
inch or o-inch versions sell for $100 
per pair, 

EPI’s LS35 is an auxiliary flush- 
mount speaker designed for front- 
compartment installation, while the 
main speakers are in the rear deck. 
A pair of 35s comes with an LCS Lev- 
el Control System front' hack equal- 
izer and sells for $75. The Level Con- 
trol System is sold separately for 
$40. 

Jensen, too, has an auxiliary sys- 
tem — the Series II tweeter/mid- 
range and cross over/control unit. 
The crossover/control unit mounts 
under the dash, has left and right 
continuously- variable controls. The 
price is $70O + 

AFS Kriket has developed a whole 
line they call "audio separates." The 
line includes their 6x9-inch domax- 
ial bi-amplifier compatible speaker, 
fix9-inch sub woofer, 5-inch mid- 
woofer, dome tweeter, and an envi- 
ronmental equalizer to properly bal- 
ance the components. The full sys- 
tem is intended for RVs, trucks and 
large cars and has an appropriately 
high price tag. However* you can se- 
lect the multiple components w r hich 
suit your needs and install just 
those* 

We've come a long way from the 
days of easy choices. Cars and their 
accessories are more expensive. So if 
you must wait on a gas line, at least 
you can listen to music that sounds 
second to none, W 









Henry Morgan say s: 
“Good appliance 
repairmen are scorer 
than doctors who 
make house calls” 



Did you know that [here are over a billion appliances in use in the 
I nited States today? Arid three repairmen. At least that's the way it seems 
fttiei i one of mine goes on the blink. With more than two dozen electrical 
gadgets rn my house going snap, crackle and pop. 3 finally got tired of 
trying to locate a guy with enough ambition to take my money and 1 
decided to learn how to make the repairs myself. 

When a well -aged comic like me decides to go back to school, you 
can bet the family Jewels it won't be back at PS. 93, I'm going to team at 
home, or not at all. So I sent away for NRI's home study course in 
Appliance Servicing.. .and I took the course. 

With a mechanical aptitude slightly below that of King Kong, 1 
needed a course [hat started at the beginning and didn’t move ahead too 
last Welt, SKI did just that, They started with electricity — what it Is and 
what it does — and went from there. You proceed at your own rate of 
spew 1. Whip through it if you want to, or take your lime. What counts is 
the fact that you learn, in a way that i! sticks with you. 

You learn two things: how to repair appliances — from food 
pititvsstm and microwave ovens to refrigeration and air conditioning 
equipment — and how to get started in your own appliance business. 
That can mean money for you either way If NRI can turn old ten 
Ihumlns Morgan into a reasonable facsimile of a repairman, think 
what they could do for you! 

NRI'S no fly-by-night outfit. They've been training people for 
more than sixty-five years. ..and they’ve had over a million students. 

It’s the oldest and largest home study school in the field of electronics 
and electricity, so they know it better than anyone else around, 



Hie NRI course is realty easy to understand, ..with lots of pictures 
to show you what they're talking about. They even send you the tools 
you need at no extra cost. Depending on which level of training you 
select, you'll get professional hand tools, test meters, and demonstra- 
tion equipment that lets you see the circuits you've been reading about. 

In just a few months, you'll be fixing your own appliances like 
I do, Then, you can start earning spare-time money fixing diem for 
your friends and neighbors. Before you know it, you can have your 
own full-time business and be independent. 

'Me my advice and mail the postage-paid card for a free catalog 
describing the courses, tools, and teswns in detail. Even if you don't 
know which end of a screwdriver is the handle, they can give you real 
professional training that’ll help you break into the appliance repair 
field. It's one of the few things I've ever sent for that was even better than 
they said it would be. The NRI catalog is free and there's no obligation. 
No one will knock at your door or hug you at home. NRI doesn't use 
salesmen. They don't need them, 

Take it from Henry Morgan, the appliance repair field could sure 
use some good men. Now If somebody else beat you to die postcard, 
write to NRI at the address below. 

(ISAS' 






Or look into these other growth fields 






Small Engine Repair 

The man who em «iiet power mower*, 
iraciwv chain saw*, Eitlm, ouitwaids, mtnwcydes unci 
otter small engines has plenty of opportunity open to him 
NK1 mining include* tools, tvt n a, 3 VI HP engine (o 
team on Basic Or advanced courses. Check post an! for 
free catalog 

Aula Repair and Servicing 

A pood mechanic can work jusl about anypl-ace te 
want* to. NRI "hani on" training coven what you need 
to for a fist start In this hlgh-demand field Includes 
■prafossacmal loob and instruments for foaming, and am- 
ini; Approved by Richard Peny, NRI Automotive Consultant 
Check card for hie catalog 



Atr Conditioning, Refrigeration, 
Heating with Solar Technology 

Lam residential and commercial servicing with 
practical mining (hat Includes leaons on solar healing 
and heal pumps. Complete wfih professional tools. Master 
Course includes optional training at tor* Jnstltute laidtnl 
school at no extra charge. 'IUo courses to choose From. 
Chert card for free dialog 

if card has been removed, write to: 



Nil School* 

McCnw-HIlJ Continuing 
Education Center 



I Vi M 3839 Wisconsin Aw. 

fttehingion, D.C. 20016 




NOBODY BUILDS A CAB TO LAST 
THE WAY AMERICAN MOTORS BUILDS THE 



Everybody wants a car that is good 
looking, good riding and comfort- 
able. That's a given. But these days 
you should expect even more, 

To meet your expectations, 
American Motors is building a luxury 
compact the way nobody else is. Its 
the 1980 AMC Concord, 

Built with an aluminized exhaust 
system*, Galvanized steel in hood, 
doors, decklid and other critical 
areas. Special plastic front fender 
inner liners. And exclusive Ziebart* 
factory rust protection. A program 
so effective that AMC gives you the 
only full five-year No Rust-Thru 
Warranty™ (and it's transferable}. All 
at no extra cost. No other car maker 
is doing ail that. 




And no other car maker backs 
their cars in writing the way Ameri- 
can Motors does. The AMC Buyer 
Protection Plan* includes the best 
new car warranty in the industry 
because it s the only full 12- 
month/ 12, GOO- mile warranty that 
covers every part of your car except 
tires. Even if it just plain wears out. 
Also, at no extra cost, 

CONCORD GOES 
484 MILES ON 
ONE TANK OF GAS. 

With its 22 EPA estimated mpg 
and 22-gallon gas tank. Concord 



GOES A LONG WAY 
WITHOUT STOPPING 
FOR A DRINK. 




covers a lot of territory without get 
ting thirsty.** Something to thin! 
about this weekend 

And Concord DL gives you Stan 
dard comforts and convenience^ 
that competitive cars charge mor« 
for. Individual reclining seats, quart; 
digital clock, full vinyl roof and mucf 
more, at no extra cost It is truly 
"the more luxurious, more afford 
able compact." 

All of this adds up to a luxury 
compact that's truly built to last. Sc 
you con expect tasting value in tht 
years to come, 

Looking for a new car? Look a 
American Motors in 1980 You'll se« 
things at AMC you just can't ge 
anywhere else. 





Covered by Buyer Protection Plan ' See your AMC dealer for details 
Use estimated mpg for comparison Your range and mileage may 
vary due to driving speed, weather conditions and trip length. 

Actual highway mileage will probably be less 
Range superiority may be doe to fuel economy or 
greater tank capacity. 



AMERICAN MOTORS. A 



ni 







1980 CONCORD 



IN 1980, 

AMERICAN MOTORS 
WILL BE THE 
ONLY CAR MAKER H! 
AMERICA WITH... 

■ Ziebart* facto ry rust protection. 

■ The only full five-year warranty 
against rust-through, 

* The Buyer Protection Plan® With 
the only warranty that covers 
&\/&ry part of your car except 
tires. Even if it just wears out. 



ALL THIS AT 
NO EXTRA COST. 




Zic-d >rt rs a registered trademark of Zieban 
In t g rn.t t ion a i Corporation 



BUILT FOR TODAY. 
BUILT TO LAST 
FOR TOMORROW. 



PM LOOKS AT 

BIRD'S VINYL GUTTERS AND LEADERS 




Final touch: Gutter hanger is snapped 
Into gutter lip to complete instaltetipn. 



Gutter connector requires some notching 
for a slide tit into abutting gutters. 



After applying PVC cement, connector is 
slipped onto the first gutter section. 



Cold rivets are used to secure joint. Then 
second gutter section Is added. 



Drop outlet goes up first then gutter 
brackets ere installed along chalk line, 

JL s an ex “Contractor* 1 have in- 
w\ stalled my share of gutters 
and downspouts. Although install- 
ing them is not my favorite pas- 
time, a number of recent queries 
from readers about vinyl gutters 
prompted me to install some. Sur- 
prising^ a clerk at the local roof- 
er's supply house said “l don't 
think they're making vinyl gutters 
anymore," He’s wrong. Several 
major firms do produce them. I or- 
dered mine from Bird & Son, 

The manufacturer's booklet of 
installation instructions is exeel- 
ent. My 17-year-old son and 1 re- 
guttered my 2fi-ft,-long workshop 
in a single morning. The vinyl cuts 
with ordinary saws, and is secured 
with PVC cement and cold rivets. 
To obtain additional information, 
write to Len Niese, Bird & Son Inc., 
Washington St,, Ea&t Walpole, 
Mass, 020 H 2 — Harry WVcAs, Ham? 
and Shop Editor 



Downspouts are conventionally installed 
with galvanized nails securing straps 
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I Hon INC 



Smart. Come to The Fine Toot 
Shop bij phone or rttnff, Order 
qualtty craftsman's tools from our 
worldwide collection. You'll he 
satisfied. We guarantee it or your 
money \x\ck. Use out shop-at-home 
serutoe right now . 





Far Credit Caret orders call anytime 
toll-free (800) 2J3-9B84. In CT call 
(203) 37S-4629, For all other orders 
mall coupon today. 



1 Nutmeg Drive 
Trumbull, CT 06611 
Rush mo the following 

A FINEST QUALITY DOUBLE CHER ft Y " ' 
CHISELS 

Made by old-* or Id crafts men since 1858, 
Specially hardened to give you the crafts- 
men's edge. 

Sets ol Six v lo r @549,95 persei 

Amount: S 

B HONING GUIDE 

Clamps Dlade at perfect angle far tinning. 
Puis a perfect edge on chisels up to IF 
and planes up to 2F 

Honing Guides @38 95 ea 

Amount $ 



C NA TUBA L SOf t ARK ANSA S HONING 
STONE 8" x T 

Cul from select U.S quarries. WflJ pul a 
fast, really sharp edge on your culling 
tools. Comes in a cedar box 
Stones @314 95 ea 

Amounts 

0, HONING Oil 

Floats metal particles off the surface of 
the slone Prevents clogging Insures long 
slone fife 

4 oz Cans Oil @ Si 50 ea 

Amount :S 

SEND FREE COLOR CATALOGUE 
Quality tools for 
you, the crafts- 
man, amateur or 
professional 



(Add St 50 lor delivery CT residents add 7% sales ta* I 
Enclosed is my check for . - _ 




Charge my □ VISA □ AMER I GAN EXPfl ESS □ MAST ER C H ARGE (Banktf ) 



ACCOUNT 4 



EXPIRES 



Name _ 
Address 
City 



State 



Zip 



PM, 






HINTS 

FROM READERS 



Gluing and soldering clamp 



Cover the openings of pipes and 
fittings with aluminum foil when 
storing to keep dirt from deposit- 
ing. To secure foil t press it into 
the threads. — /. M. Raymond 



Here's an easy way to gain a 
bench-top "third hand 1 that 
holds pieces secure for gluing, 
soldering and the like. Simply 
attach the parts of a photo-lamp 
clamp to the base of an old elec- 
tric iron as shown. 

— Ken Patterson 

Magnet aids cleanup 



A strong magnet picks up steel - 
wool particles that fall on a work- 
piece while it’s being rubbed 
smooth. Cover magnet with plas- 
tic wrap held by rubber bund for 
easy cle a n i ng.— Wfl Iter E . fi u don 



Foil protects pipe 
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EASY To Get started -NO Fra« 

„ Mil >0 

SHS§SSH 

»lw» '“C Strrt Wd SHWMI 

« w lab mat brims ctisiwisre Mck 1,m< 

■lid for FREE Hook "Uirtiin.' Sft “ r "' 



B© ®B5m fe®@© 

&oosSdd© 8© ®S ^OT? &SMh 

Sharp-All 

lets you 

larpen Saws 

garden and shop tools 
for home and industry 

Start Earning FAST— No Experience Necessary. 

With Sharp-All it’e easy to start your own 
business, No selling is involved, no inventory. 

People bring in their work., you take in year 
round CASH Profits and keep out of every 

dollar you earn, Work spa re time or fulltime 
right at home in your garage, basement or tool 
shed. Work the hours you want— FREE Book 
tells how to start your own business even while 
working at your regular job. 

Big PROFITS in Sharpening, 

Every homo and business has saws and tools that need 
periodic sharpening. There’s plenty of business waiting 
for the man who can sharpen saws, planer knives, jointer 
blades, wood chisels, scissors, pin king shears, snips, lawn- 
mowers. axes and other garden, shop and home tools, 

Sharp-All does ALL these jobs and more . ..quickly, and 
at a big profit. You will be sharpening headquarters for 
carpenters, buildara, lumberyards, factories, homo work- 
shops and hobbyists hundreds of jobs right in your 

own neighborhood,. 



There is NO OBLIGATION and 
NO SALESMAN Will Call! " 



ACT NOW! 

Coupon 
8 dogs 

Full OrtnH*! 



SEND FOR FREE FACTS TODAY/ 

You riih nothint by *teaptmf iSit rtfir to u> hew ■•lihy you 
cm turn f out ipirt iimi min ll| CASH Profit* with yout awn 
Compiitr 4 >nrp#nin[ Shop. Scud coupon or 
<ni!l ppitciri! tor lull 4*t*Ui oh pur tuduhvi 

30-Day FREE Trial Offer? 

FREE Book tel gives full details — 

Our Free Book tells 
how to start s profit- 
able, lifetime home 
sharpening business,, 
how we help you grow, 
how we'll finance you. 








Wo Obligation , * . No Salesman 



/seesaw; 

fe* W 



Q ELS AW SHARP -ALL CO 
7iov Field Bldg. 

Knnsa* City, MO 64111 




*U** 

«SS 1 




Please send my FREE copy of your book 
"Lifetime Security" and full details on 
your 30-Day Free Trial Offer! 

*Hfhr 

Udrtu 



Cut 



$THi 






BELSAW SHARP-ALL Co„710V Field Bldg,, K.C., MO $4111 



HOVE MB ER 1979 183 







Wok Id famous 5EPGAL and 

MANTUA kiTS- Mirgfi m^yAitiferTil 

replicas lup to 51 tony} wiih 
boauli’tyil walnul planhmy andconr 
pomenit, cast Prate details 

Virtually museum pieces when 
Completed L,irge ->cale plans En- 
glish instructions, all materials in 
eluded* Also hundreds ol Ol+ier 
SUPPrb Hulian hits plans Knd l! 
cessones 

Sand lm Bfl-pq lulf-fitilur cnlaloq. 
flnly S3, ralundadi With hrsl nrdnf 



MAIL THIS COUPON TODAY" 



MODEL EXPO, 

230 Second Si 



INC, uw pm 

Durveilen NJO0SI2 



PH«f send lull «K>r tau log 

1 3 enpek enGHjspd 



Nam>- 



AOd^SE. 




tto 




Srai* 









From Haiy , . The Utltmate to 

HISTORIC SHIR 
REPLICA KITS 



Frame and Plank Construction 





tHlii Cl HCS w'l r* Suiii 1 m» F lapsed T imef to 

LZHou* Ueelt -u 1 ** 

• *iMi MJ t, 1 JU 'll .-ijiw tVJ *+vr.ng 
<Ayrr**t> n#vM*i| pM )■■■ i+n >*n 
EmlSMCI h "« £hn. tr "ii’i. <hiw Kh | 

Dr PMM ("WEI •‘■p *■■■» iVllt* I MKl'i rilfdl 



Vmi* Chi-j. 4.-, 

■ l|,iC4' 'll 1 1 



Clip LiH 

Iqivlrii 

OIGI-CLOC ; 



Digital Clock 
™™ Elapsed Timer 

L E D DISPLAYS W High, recording 
both LOCAL and ELAPSED TIME In 
Huurs. Minutes and Seconds. 

* Perfect for Gar, Truck, Van, 
Bust, RV c 3 t Trailer. 

* Large digit UPPER DISPIAY 
shows LOCAL TIME 

* Large digit LOWER DISPLAY 
records ELAPSED TIME for rallies or 
trips UP TO 2<* 



12 Hour Clock 



In Dmtl 






■"»SSs\ eSffi HOME BUSINESSI 

priel wilh«d ■prinliaiJMT'.' S.pn. '■> nw-f incLen. 
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TOROS ELECTRIC CHAIN SAW 





T oro’s new, lightweight 
electric chain saw makes 
short work of moat yard cut- 
ting c hores. It's also the ideal 
tool for rutting firewood. 

Although the power-supply 
cord is a limitation tn some 
cutting situations, electric 
power makes up for it. You 
never have to mix fuel or re- 
fuel while on the job. Hest of 
nil (for our money) ia a lack of 
starting problems, A handy 
chain-oiling button and ape- Electric choln sum has sleek looks, power, 
rial, no nnym metrical guide 
bar, designed to reduce chance of 
kick-bark, are also noteworthy. 

Tip: When using a 50-ft, exten- 
sion cord with thin saw, beau re the 
wire size is at least No. IB. At 50 to 
100 ft. it should be No. 11; at 100 to 
150 ft,, No, and J,F, 



SPECIFICATIONS— ELECTRIC CHAIN SAW 

FWur filing 1 np currgnl dr.i* 9 fRirip-, . UL H Mlvd 
Pio> S7C L-tenvMtDl. lav Chain r«pViK9<n*nl |ia gulp* 
Eur rapAactnienl flA 

MihW* HKfdraaa Th» TtvO Co CUvf AKHtiCNKi 
flOOtJfl i4!h Avo. S . WinnenpDi a. M>ryi 55420 



To itiBmbl*. remove guide-bar ho* nul, 
waohar and aprookot cover; loop chain 
over sprocket. Position slot In bar over 
guide-bar bolt and secure with hex nul. 




Saw la shown as it comes from maker. 




To Increase saw chain tension, loosen 
hex nul, turn tension screw clockwise. 
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Who says the Toyota 4 -Wheel 
Drive Truck is leading The off-road 
pack? OFF-ROAD and PICKUP, VAN 
& 4WDt Both magazines named n 
"4WDol the Year' when introduced! 

One reason is a 2 2 liter engine 
It's bigger than any other small 
4WD That's extra power to move 
you out Irani . on the road or oil Our 
machine also has the highest run- 



THE TOYOTA AWHEEL DRIVE TRUCK. 
IT'S LEADING EVERYONE 
OFF THE ROAD 



nmg ground clearance of any small 
4WD, to help save you from getting 
hung up on i he hard stuff. 

The Toyota's high- riding good 
looks and fancy interior haven't hurt 
its popularity any, either. The Sport 
Truck model has locking front hubs, 
lull carpeting. AM/FM Multiplex 
Stereo radio and full instrumentation 
—standard. Tilt steering wheel and 



power steering are available options 
Surprised that a new design 
could be so good so $ocn> Don't 
be. The Toyota 4 -Wheel Drive Truck 
Is the "Son of a Land Cruiser." We put 
oui 30 years o! experience building 
one of the world's toughest 4-wheel 
drive vehicles into it 

So get a Toyota 4 Wheel Drive 
Truck. And lead 'em, off the road. 









lye on the shelf with the oven and 
drain cleaners. Red Devil markets 
household lye nationwide in KJ-ge, 
plastic containers. 

Even the more expensive chemi- 
cal-solvent type paint removers are 
not entirely safe. Most of them con- 
tain methylene chloride and other 
solvents that force the manufactur- 
er to put them in containers aglow 
with warning notices. 

Lye has no toxic fumes. It's non- 
flammable, so it won’t explode in 
your face if you get near a flame. Do 
hi? careful not to splash it on your 
skin, though. It can give a nasty 
burn. But it may do little or no dam- 
age if it’s flooded with water imme- 
diately. 

For insurance* do wear rubber 
gloves, kmg sleeves and eye protec- 
tion; keep u garden hose or several 
buckets of eleai* water handy and 
work carefully.. Also be sure you 
don’t breathe any of the dust when 
(ple a se tu rn fo pajje (89} 



When working outdoors, a portable gas 
healer keeps the solution hot. Use corn- 
starch to thicken the mixture. 



The supplies you need 
to make paint remover 
inexpensively are 
readily available. They 
Include:: tye or T$R as 
a stripping agent, 
laundry starch lor 
thickening the solu- 
tion, paint scraper, 
laundry bleach tor re- 
storing natural color 
to wood, and a metal 
bucket so you can mix 
your solutions. You 
must use a scrub 
brush with natural fi- 
ber bristles or a cotton 
mop to apply the palm 
remover to a surface. 
Alkali will attack many 
other materials- Au- 
thor made a good dis- 
posable mop by wir- 
ing strands cut from a 
cotton floor mop to a 
broom handle. You 
can also attach cotton 
rags to a stick. 



Always pour I he lye Into the water. Don't 
pour waier Into lye; reaction Is violent. 



Paint dealers den t tell 
you these secrets, which 
cut the cost of removal 
materials so low there s 
no profit in selling them. 



by Charles Rhine 

N o matter how you look at it, 
stripping off old paint to get 
the wood ready for a new paint coat 
is a messy job. But it’s getting to be 
expensive, as well. Chemical-solvent 
paint removers are priced in the $7- 
to |l?-a-gallon range and they're 
still rising. The better paint remov- 
ers make the job a bit easier, but 
they also cost the most. 

Many homeowners are discover- 
ing what professional painters and 
furniture re finishers have known 
all along: One of the best and least 
expensive ways to strip a large sur- 
face of old, hard paint or varnish is 
with a strong solution of household 
lye in water. You can buy lye at the 
supermarket or hardware store for 
about 59 cents a can. 



brands of drain and oven cleaners 
won’t have any trouble. Most of 
these items are lye. It’s the same lye 
that grandma used to make soap. 
Oven and drain cleaners will re- 
move paint, as any housekeeper who 
has accidentally spilled some on 
woodwork will testify. But that's an 
expensive way to got the job done. 
The cheapest way to remove paint 
is to got bulk quantities of the 
cleansers from a chemical supply 
house, or buy smaller containers of 
plain lye at your local grocery or 
hardware store. You'll usually find 



Lye can be handled safely 

If mention of the word lyc (some- 
times called caustic soda or sodium 
hydroxide) brings to mind some 
great danger, it shouldn't. Anyone 
who is used to handling the common 



Stir as you add lye; than get it piping hot. 
''Remover won't work below 65 F, 



How to make your 
own paint remover 
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MAKE VO UR OWN PAINT REMOVER 

(Continued Horn papa 1B7) 



A 11 g t htu T i d y Cii r S ihj t essS I y ry_^ , 

When I turned 30, 1 had 
absolutely nothing. After 
6 months with Tidy Car, I 
bought my own $80,000 h 



Dtiv ki fi'ru 






Grub . mm vvorktul lit u cbtiruit^rl Cuinpuiiy lor 33 
years, day in and day out, Bui (he only thing he'd 
inquired whs tenure. "] was lined of worrying 
a baul the t:>L 1 1 ■- am i Looking at j 1 1 Lea tagt, H ' ( ! raLuim 
says, H And I hod an old car that wouldn't shine 
no matter how hard E wnxod it. 

"A pMirt-ltiuuTidy CurdLidlur bnuufthllheihiitti 
beck to my old tar one afternoon. El was fanlesLic 
and it was Tidy Car's Preserv-A-Shine™! What a 
gW?o! business and .i terrific np|HirluTiily li s Oil an 
import ant nnud For puuplu. 

Get sierlad for uniierJt.tNUI. 

"J r.aJLad (iiirx C.ioransnn at Tidy tlar right away 
dtnd got my dealer application jnlha mail. Lt was 
less 1 hail 51,000 to gel started in business, and 3 
could starl part -limn, sn I mulct keep my tenure' 
.ill the plant. After my Oral month, as a Tidy Gar 
dealer 1 walked away from 'job security.' 

"J knew I hul with a Lot of bust I rand UieuppLhN 
lunily to use tike Ingenuity I always knew I had. I 
could mats Tidy Car b gre-et business in my own 
Iowa? And 1 did?” 

EnflikivE! processes, 
t'quipmenl and a jjuh ra nltsu! 

Two of Lite most famous Tidy Cur iroubnents are 
Present A'Shine 1 " and. Uphobtery-Oird 2 1% (for 
new fabric interiors |. Hoih guaranteed in 
writ ini. with minimal maintenance!, fur as long 



its the customer owns Lheuir, Pius., Tidy Car has 
other rasloimtian and protection treatments for 
mete L yi ny L. fihergjasi and fllbri e eo vered aorfflcea. 

When you 1 h in k of a! I E he boat s , vans. 1 ru Lik- . 
not to rnent Lon . i Ll 1 h h turn i ty ta ra th.it need prutec- 
tion from sun. pollution and oxidation;, you 
can begin 1o understand why Tidy tiar has- so many 
sur.r.Rssfi]| deateis. ihroughnut North America. 

hind out how you can 
win with Tidy Car! 

Ef you qualify, you can join the hundred* of Tidy 
Car Lleahrs ertgiying high pmdlls ,iini low fixmL 
ousts, plus u business I ht:v c an hu proud nf. Send 
in die coupon today' 



Gary Goranson, President 
TiriyOir Inc,, ETept, pmu 
1J15] Clinton Sinul 
Buffalo. NY 14206 

]'m interested tn Tidy Cur? Please send me 
your fret! 14-pago brochure on how 1o win with 
Tidy Car! 

Npd| 



& 

TIDV CAR 



Address . 
Crlv _ 



SlultL 



iKip. 




Is your fireplace 
draining heat from 
your house? 

Dramatically cut heating bills by 
half or more . . . and guarantee 
your family's comfort in a power 
outage or fuel shortage, 

Return your investment in Vh to 3 years! 



THERMOGRATE Glass Door Fireplace Furnace 
insaris substantially reduce the lOS£ Of warm room 
air up your chimney, recapture 1 he heat, and return it 
lo your home in a continuous natural flow Designed 
for hrgh performance . . Ihey work well even wilhout 
ayitilliafy blowers! 

•slew THERMOSNIELD Heal Amplifier Panel in- 
creases convective heat by 15% to 20% over 
previous models. With an auxiliary blower, heat 
Outputs up lo 1 DO, 000 BTU per hou r are possibl e 
more than enough to heal a house! 



■== *-b ^ 




HUT 

AIR 




* U.L. Tested and Listed. * Welded construction. 

* Stainless Steel heal exchanger lubes guaranteed 

against burnous . . . should last a lifetime'! 

* ‘Picture Window* glass doors stay dearer, cooler. 
A Installs easily. No construction needed. 



Performance & Satisfaction 
are Money-Back Guaranteed 



Mere** how 
It works! 1 



IhermoGRATE 



CAU TOU FREE 1-Sjn-32a-DSa2 
or mile today lor FREE color 
brochure, performance flats 5 
h(Mii-ordv: 



F 0 Boi U0?1 Dept 060-911 
278-5 N Faknlew, St Paul, MH SS1&4 



cn i&?g rmi sr Paul. mn ssi is. all rights reserved 



yoiTre pouring lye out of tile can. 

A Tl other inexpe naive pai nt remov- 
er is tn sodium phosphate or TSP, It 
is sold by paint and hardware stores 
with the recommendation that it be 
used for heavy-duty cleaning 
Make a stronger mixture of TSP 




Layers of tough, hard p&lnt &wm to melt 
under the action of a hot lye solution. 




Brush on full-5trength laundry bleach to re- 
store the wood to its natural color. 



fair removing paint than you would 
for cleaning. Heat it to near boiling 
and presto, you have the poor man's 
answer to the rising cost of paint J’«- 
movers. The Savogrun Co. markets 
TSP in 1-lb. boxes, but you can get it 
in larger quantities for less money 
at a chemical supplier. Check your 
local directories to locate one of 
these. 

TSP is not as caustic as lye and it 
takes a little longer to do the job. 
However, you handle it with the 
same precautions as you take with 
lye. 

These alkaline solutions are tine 
for stripping paint from metal, as 
well as wood. Just don't use them on 
aluminum. They’re also among the 
few things that will remove old milk 
paint or casein-type finishes. How- 
ever, the solutions have no effect on 
some of the modern finishes based 
on urethane, aikyd or epoxy resins. 

Water-solution disadvantages 

The biggest problem using a water 
solution to remove paint occurs 
when you try to strip furniture or 
veneer put together with glue that 
isrdt waterproof. You could wind up 
with a pile of furniture parts,. This is 
okay if the piece needs re-gluing 
anyway. Replacing buckled veneer, 

(Piea$$ turn tu page J9QJ 
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Fantastic Price Break! Only ^ 38 



KKP THOT “SHOWROOM SHOT 
FOR 3-fIORS AND NEVER 
WAX, POUSH W BUFF AGAIN! 



NOW AVAILABLE 
TO THE PUBUC 





Not a w«x! Not a polllh! 

A mkacle of modem chamlatry! 

You simply wipt> it on to "wrap" 
your car in a. protective glass- 
smooth surface! Just as acrylic fin- 
ishes revolutionized the point in- 
dustry . . just as epoxy adhesives 
made ordinary glues obsolete 
overnight now a breakthrough 
in chemical science has produced 
an incredibly hard, super glossy, 
non-stick "polymer glass" sealant 
that can "glass in your car's show- 
room shine"' virtually lor 11$ 
Nfetlme! 

The Famous "Shock Teit" 
Dealers Use 

Dealers who have bean charging 
an arm and a leg for thi$ fabulous 
treatment have a standard sales 
pitch, They wipe a bit o) Ihrs amaz- 
ing Formula on your car and Ih&n, 
while you' re watching, delate It 
with a marking pen. Alrnosl before 
you can scream in protest, they 
simply wipe It clean again I And 
white you're still speechless, they 
sell you a complete "glassing" for 
anywhere fro-m $65 to $2Q0 — 
whatever they think they can get! 

The Secret l« Simple — 

Thi Magic is In I he Product 

Gtesscote r 5 polym-er glass lormufa 



literally fuses itselt to the linish ot 
your car by "molecular bonding" 
And it contains a formulation sim- 
ilar to that used to make those 
"non-stick" Trying pans, SO it's so 
glossy smooth thgl practically 
not hi rig will 5 trek 1b u! Even bird 
droppings and crushed insects 
simply slide off with the touch of a 
damp cloth: 

ll takes less than 60 minutes 
te G lessee te your car 

Mow you can get the identical pro- 
l ect ion for you r car with G lassC ole, 
and all you need do is all the dealer 
does — Wipe it On, lot it dry. end 
wipe it off! So why pay gome body 
$B5-$2Q0 an hour to do it for you? 
Why not buy Glasscata direol-by- 
mai| lor only S5.9S — enough ter 
three years trealmenf For a smell 
tar — more than enough to Glass- 
COte even the biggest Mercedes. 
Routs, or Cadillac for 1? lull 
nmnths! Simply wipe u on once a 
year and: (ergot about all that wan-, 
mg. polishing, end buffing forever! 
A simple soap and water washing 
or a wipe with a damp cloth re- 
stores the gloss 1 

Ever if your used oar is already 
dingy looking from oxidation, 
Glasscole helps remove it and re- 
store a brighter color and more 
giFossy shine 






3 YEAR GUARANTEE! 




Simply use Glassccte as directed If its "shOwrarwn shins' is not 
maintained for a period of 36 months d fha Glasseote suriace 
doesn't ioi ally and completely please you, us glossy, dirl-re potion! 
qua lilies are not instantly apparent and noticeably superior, jl 
you're not del ia hied in every way, return the unused portion to 
National Home Products, Customer Service, 60 Wilton Road, West- 
port. CT 06H36 Our refund check ror the Ml purchase price (except 
postage £ handling] will promptly bo sent to you! 



rSf'35 !QhBfKlB(h0 'ESrirr it ’aSTCri 



POLYMER 



MIRACLE SEALANT 

APPLIES IN 
LESS THAN 1 HOUR! 

PROTECT NEW OR USED 
CAR PAINT AND BRIGHTWORK 
AGAINST ALL THESE HAZARDS! 



Snow smog a pollution 
RAIN OCEAN SPRAY 

SUN-WIND AIRBORNE SOOT 



DUGS MUD 

TREE SAP ROAD 
BIRD DROPPINGS SALT 

- — EVEN VANDALISM FROM MARKING PENS! 



Ones you aeal your ear In 6im- 
cote. its fmiah and chrome ia im- 
mune te the worst conditions na- 
ture or man can d«vi»l You're 
protected against; 

...oxidation ihai can latte or 
change painl color 

. . , corrosive smog, acid pr&eipJ- 
tfllion. industrial pollution, 
oily airborne soot 

. . . road tar steins and smudges 

. * . sticky tree sap, crushed In- 
sects, bird dropping* 

...sett »ea air or road salt 
tploihes that cart pit, cor- 
rode end destroy chrome. 



Save Gasoline — Add Resale 
Value te your Gar 

Experts say ihe smoother your 
car's finish, the less wind resis- 
tance it has. which moans it can 
go farther on a gallon of tuet, And 
when you come to sell your car. 
you, know whai a difference ap- 
pea r a nee mg kes. A Cfl r wi| h. " 5 how ■ 
rObm glass" three, tour, or five 
yea re did r& bound Id bring hun- 
dreds Dl dollars more than the 
same car with dingy, oxidized fin- 
ish. So release yourself iorever 
from the bondage of constant wax- 
ing and polishing, and insure your- 
self or (op dollar on your trade in 
years from now! Mail coupon now! 



KAIL NQAlSK e&UPGN TDMV 



NATIONAL HONE PH 0 DUCTS, Dipt. GCS-m 
66 Wilton Ih ad, Waitpgrt, CT Q&m 

Please SEtd me botrle^l cl Glassceta at pigs St shipping 

and Mndling sc: c&ttie. 

II at any time In me next 3 years my car loses lit "showroom shine", I may 
return the unused portion for full refund (except Shipping and hand I iflgl. 

5 AVE: Order 2 battles lor only STQ -96 postpaid, 

Total amount enclosed S CT residents add 7% Sales Tax. 

Check or money order, no C O .D.'s please 

Charge it please la : □ American Express □ Visa 

□ Master Charge (Sank fiumoer ) 



card Nq 



.Eipiniiun Pin 






Address , 
City 






-API ff. 
-2'P 



s> 1S7S Hatianii damn Products, f.c wmn ho , Wwtpvrt, cr 06440 






^DRILLS 

WATERWELLS 

50... 100... 200 FEET DEEP 

Saves too Hundreds of Dollars! 




□ id you know that vast quantities of 
fresh, sparkling dear wnter lie within 
200 feet of thi< uurfftLT of the ground 
almost everywhere? In the city, fn the 
suburbs. In the country. PuL, to sty 
wnter untouched by chumkiiljt or 
poUuLunb. 

Thousands of home owners Eire now 
drilling their own wells from SO to 200 
feet deep! YOt 1 can join them in saying 
goodbye forever to expensive, chem- 
ical -tasting city water' Forget about 
droughts! Ignore' summertime water 
shortages! 

You owe it to yournelf to find rml more 
about (his practical economical wtiy In 

E rovjde good, year ’round waiter for you r 
omi! Eind garden. 

Write or call today for a hig, illus- 
trated hrochure and 24 page booklet on 
how to drill your own well. The big Fuc L 
filled package we II ho rushed In you by 
First Class Mail! 

Deep rock Mfg. Co, 

Opelika, Alabama 3&8G1 

FREE Phone Toll-Free 

( 800 ) 821-2280 

(Ext. 757) 

Call anytime including Sundays, 

I OwprotN. Hfg, Co, Dept Ptans 
I Opelika, Alabama 3&801 

PJeaMf mjti] your fm- mUi-mi-iilion kit I un- 
I deretund there is no obligation. 

PRINT N AM H 
AhDEtfcHS 

CITS' STATE iitP 

© 1 CM DfNffrock WI 7 Co. 



MAKE YOUR OWN PAINT REMOVER 

(Conbousd fr&n.page l_8S} 

however, is a rather difficult tank. 

If the joints are sound but the [flue 
is water -based, strip a small area at 
a time and wipe €iach section dry as 
you finish it. 

Alkaline solutions will darken the 
color of the wood. This is easily cor- 
rected, as explained later. They also 
raise the {train of the wood,, so you’ll 
have to go over the entire piece with 
fine sandpaper. Lye will eat up wood 
if left on the surface long enough, 
but this is no problem in the short 
time it takes to remove paint, 
finally, because the water soaks 
into the wood and joints, it takes 
several days to dry. Wait until then 
to refinish the piece, 

How to mix paint removers 

These strong; al kali strippers must 
be mixed in a steel or iron paiLWi'e r 
u ne a n a l u m f n a m one beea use it will 
deteriorate* The heat produced by 
the reaction of lye and water can 
fi I so shatter glass, stoneware or ce- 
ramic containers. Plastic won't dn 
because it will melt With the heat. 

An enamel-coated garbage pail 
works just fine, A galvanised bucket 
will do, but in time the solution will 
dissolve the pane coating. 

Don't fill the bucket mope than 
about half way* so the solution 
doesn't boil over the edges. It is also 
less likely to slop out when you're 
working with a smaller amount. 
Most important: Always pour the 



powdered alkali into the water, not 
the other way around. This is partic- 
ularly true for lye, which may other- 
wise spatter. Use a wood stick to stir 
the solution as you pour. 

To thicken the solution so it won't 
run off the surface add regular 
household laundry starch. The gel- 
like paste that's produced will even 
cling to vertical surfaces 
When mixing lye, start with luke- 
warm water. Lye dissolves too slow- 
ly in cold water, but reacts violently 
in hot wnter. Mix TSP. on the other 
hand, with hot water, 

\ use one 13-oz. container of lye to 
3 qts, of water. Some experts recom- 
mend a stronger solution, 

Start by mixing the lye in a quart 
of lukewarm water. In another con- 
tainer put 2 qts, of coo) water and 
stir in four heaping tablespoons of 
laundry starch. Then pour the lye 
solution into the starch solution 
while you stir. 

Use about a pound of TSPto a gal- 
lon of hot water. Then stir in about a 
cup of starch to thicken it* 

Keep the solutions hot 

Both lye and TSP work best when 
the solutions are applied piping hot. 
Don't even try to do the job if the 
temperature of the solution is below 
65" F. For ideal results, heat the 
mixture on a stove but do not bring 
it to a boil. Work in the sun. If the 
solution cools, reheat it. 

To apply the solution to the sur- 
face, use a scrub brush with natural 
(Pl&asa turn jp mob 1921 



THREE EASY STEPS TO FURNITURE STRIPPING 




First mop on a hot lye solution (above, left). Th* sun mips the lye work; plastic protects 
grass. After varnish softens to the wood, It washes off easily with a garden hose (top, 
right). Laundry bleach restores wood color (bottom, right}. Flush with water. 



i90 POPULAR MECHANICS 




ii | /0\ BEAT INFLATION! 

. A-*? Cas/itf'jcmfte 

^ Ai^ge ctemand tor 
_ s matt engine repair 

Work part time, full time 
a right at home- we help you 
y every step of the way. 







[it jusl a Jthtfl time, hiu cun be readj 
to join nne of i he fastrcl growing Indus, 
tries in America... an ietduslr> where 
qualified men arm making fmm > 1 1 1 .1 N i In 
per hour... and (bars jud fnrlabor- 
K«ru, engines and accessories add even 
more lit the prolix. 



Because I he small engine industry has 
jmwn mj quickly, an acute vhtirlagr tif 
qua I tlied Small Engine Professionals exists 
throughout the country. In fact, it's not 
unusual Tar a good small engine man to be 
three to four weeks behind ill the summer 
and at least a week behind in the winter. 

hen y on see how mum small engines 
are in use hKl.iy. j[> easy to understand 
"hj qualified men fommpnd such high 
prices— as much as i!7,JU fnr a simple 
tune* up llial lakes less than an huurl 



46-million small engines 
are in service today! 

Thai’s right — thete are over ferny-six 
mi Elion Z-cyele and 4- cycle small engines 
in service across ihc L'.S.A. Thai's the 
official count from the Knginc Service 
Assn., and new engines are being buill u.| 
a rale of one-million per month' With 
fully accredited und Lippruvcd Bel saw 
training. you can soon have the skill and 
knowledge n> make top money sen icing 
these engines. Homeowners and busi- 
nessmen will seek you out and pay you 
well in service and repair then laWHr 
mowers, tillers, edgers* power rakes. 
garden tractors, chain saws., mini'- hikes, 
go-carts, snow mobiles. generators, snow- 
blowers. paint sprayers ... the List is al- 
most endless. 4 *^ r> 



No experience necessary. 

You don't need to he a 'borti mechanic’ 
or have prior experience. If you can read, 
you can master this profi table trade right 
at home, in your spare-lime, withtmi miss- 
ing a single paycheck. Lessons are felly 
il lust rated— so clear you can't go wrong. 



Send TODAY 
for this 
fact-filled 



You receive trade secrets 
end business plans. 

We guide you every step of Ihe way. 
including levied and proven instructions 
on bow to get business, what 10 charge, 
how to get free advertising, where to gel 
supplies wholesale,, all the "tricks of 
the trade". . all I he inside fads you need 
(O assure success right from I he start. 



Increased l neon t 

7 l'(* hud Clbifl/l 
S years ejpen- 
ente repairing 
small engines..- 
but repairs nrrf 
only minor . . . un- 
tit I Started she 
Behan Course" 



YfcitefH. Slick 
Cwvfeeti. CaHonw 



With. our famous 'Icann-by-ddirtg' train- 
ing method, you gel practical hands-on’ 
experience with specialized tools and 
equipment that you'll receive with your 
training pirn a brand-new 4HP engine — 
all yours to A rep ! 

SEND FOR FREE FACTS! 

Km risk nothing by accepting this of- 
fer to find tml hub- Refs a w training can 
I ?tre vow the skills you need 10 increase 
your income in a high -profit, recesshm- 
proof business of your own. 

Just fill in and mail coupon behi» (or 
send pustcardt to receive full information 
and details by return mail. DO IT TODAY.' 

B ELS AW INSTITLTE OF 

Small engine repair 

S10V Field ling., Kauai Clt|. Mg. 64111 



FRFF There is NO OBLIGATION and 

booklet! m BSS 



Tf ib Vn K’j quiEi'r 

IrjHi Ip bp four mfi son 
m aprtNIaSiE Spa r ef>--? 
or Fvlltmr kivinrii dl 
JK.1 p#n PlflS UTP Hi 

net jilt v out 10-01)1 

NO RISK Trial Oiler! 



0EL5AW INSTITUTE. 510V FiaO BUILD HUB 
KANSAS CITY. MISSOURI 641T1 

YES. pfea$e «nd me th* FflEE twWel ihat ’ ^ ^ 
g(rK lull deUHs about slatting my oiw bus-otas, a 
Smg^ Eitjinp R?p0ir I ynSFfSlsmJ JH?r e ^ no ottiigHpw 

and true no salesman w« call 



Name 



Add rets 



Stale 



EASY WAY TO HANDLE BIG STRIPPING JOBS 




Before repainting a house, use a long-han- 
dled brush and hot lye to strip old paint. 



MAKE YOUR OWN PAINT REMOVER 

/Continued from page 190 ) 

fiber bristles nr a cotton mop. The 
alkali will attack many other mate- 
rials* You can make a good dispos- 
able mop by attaching some cotton 
rags to the end of a stick and wrap- 
ping the ends with steel wire. 

Don’t be stingy when you apply 
thi! solution; it's not expensive. 
Don’t let the paste solution dry. 

How fast the solution works de- 
pends not only on the temperature 
but also on how hard the old paint is 
and how many layers there are. 
Most often the remover will take off 
two or three thick coats of paint in 
five or 10 minutes. Every few 
minutes check the action with a 
scraper to see if the paint has soft- 
ened down to the wood. Don't leave 
the paste on the wood longer than is 
necessary. !f the job is a big one, do 
it by stripping and rinsing a small 
area at a time. 

For final cleanup, simply hose 
down the wood thoroughly with 
water. You can also use buckets of 
water and a scrub brush to do the 
job* Any spots of paint that don’t 
wash off can be scrubbed off with 
steel wool. 

Never do your paint- re moving 
work on the lawn if you want grass 
to grow there. A concrete driveway 
or basement floor is a good place to 
work if you have a drain handy 
where you can hose the mess. 

Best yet, work outdoors on a sheet 
of heavy polyethylene film. Excess 
water and lye can be diverted into a 
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Softened paint hoses right off to expose 
wood. Scrub with weak acid to neutralize. 



drain and the sludge can be rolled up 
with the film and then tossed in the 
ga rbage. 

Surface neutralizing 

When you use strong lye on wood 
you must neutralize the surface 
with a weak acid solution before you 
paint. For example, scrub the piece 
down with plain vinegar. Brush it 
into cracks and wood pores and rinse 
off the water, It’s not necessary to 
neutralize TSP solutions. 

Most woods, particularly oak, 
cherry and mahogany, are darkened 
by the alkali solutions. However, al- 
kali on some woods, such as pint 1 , 
maple or birch, produces an antique 
patina that you may want to keep. 

If you re finish the wood with an 
opaque, colored paint, this discolor- 
ation will not bother you one bit. I f 
you want to return the wood to its 
natural color, however, just brush it 
down with full-strength Clorox or 
other liquid laundry bleach. When 
the wood is lightened to its original 
color, wash it down again with 
water. The bleach will work quite 
fast, so work on a small area at a 
time so you can control the action. 

You don't have to neutralize the 
wood with vinegar if you are going 
to bleach it. The bleach will do the 
job. 

Those big jobs 

The low cost of using strong alkali 
to strip paint makes it practical to 
use on rather large jobs where you 
wouldn’t dream of using expensive 
paint remover. You can strip the 
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A iyendlpping tank makes easy work of 
stripping used lumber and furniture. 



outside of a house that has had 
many coats of paint. These layers 
yield to lye with a lot less work than 
burning and scraping — and there’s 
no fire hazard. Just get a long-han- 
dled scrub brush to apply it. When 
the solution has done its work, you 
can wash the whole mesa off with 
the garden hose. 

Build your own dipping tank 

You might take a hint from indus- 
trial and commercial refinishers 
and build your own dipping tank. 
With it you can strip an entire piece 
of furniture at one time* 

I built mine using a fin-gallon steel 
drum. The dipping basket is made of 
half-inch mesh hardware cloth. I 
raise and lower the basket in the 
drum by a rope that runs through a 
pulley. The pulley is attached to an 
overhead tree limb* 

Besides stripping furniture, 1 
have used the rig to strip the var- 
nish from a quantity of used flooring 
i picked up at a wrecking job. Ericks 
in the hottom of the basket help sink 
it in the solution ami a wire cloth lid 
prevents the object from floating to 
the top. A portable gas heater posi- 
tioned under the barrel keeps the so- 
lution hot. 

Knowing how to remove paint and 
varnish from furniture and other 
surfaces to be rc finished can open 
up a whole new do-it-yourself area 
for you. Making your own paint- re- 
mover solutions for the job is one in- 
expensive way to keep your home 
and its furnishings looking their 
best. IW 



SAVE ON A WHOLE WORKSHOP OF THE LATEST TOOLS* 

DRILL ATTACHMENTS 

AND 0 THE* TOP TOOLS FOR HOME AND SHOP 



FINISH CORNERS 

CUT MOULDING & TRIM WITH 

ANY ELECTRIC DRILL 

NO 550 ROUTER OR 56 BITS NEEDED! 



Toy dan'E Have Id buy in E^ptnsif* ffeuter to * 
intiih corners, mould inn Y. Him "ABM Cutlers . 
du Ebc *ork .it a IraHicn di iiic cdlI. Simply 1 1 In m 
!l-n cui'nft '.r shank in any drill and Iff ready * 
ta ptDilutr Final Cuides assure accurate cuts ■ 
ilpni; entire Injijjth L wnflb el #ork piece Cute „ 
*DDd. plan its, soil itetals. Quality made in U.5,A * 
pt harp Dried Time Cmteri a lie tit i wem * 

with all Eire trip Rputert. • 



Wo. 3 — 3 PIECE CUTTER SET 





ftCJUSTftBLE 
riti/LL CUTTER 

full H bnfhlmin 

wrfi 



i RADIUS CUTTERS 
Itt Ilf end I. 1 !" 

hdund qgnNIRS 



No. 6—3 PIECE CUTTER SET 




ROMA* 

I oart gutter 



CUTTER 



No. T-3 PIECE CUTTER SET 




COVE 

cutter 



SPECIAL SAVING* 

Order all ol nbove 3 iieii m 
Our Special Money -Saving 
Price. No. 67D3. foiril of 9 
Cut ters. on I y . „ + „. „ ........ .. 4 .. 




NEW IMPROVED! TWIST 0R/U 

SHARPENER 

Fill ANY tlittrk prill. 

I h ^ lu|n|nmn 

im llrmillnr Wheel 

i rf r- ti aii k anil 
in, r I Tii, 111 l>n M 

I I I.T r r, f . 1 1 : i r| >r|i | li |; 

ill i !ii , -a* ill ' 

,1 k r anil Adjurl nbln 
1 -I tlent tor ulnriieri- 
M f t ll I * V I * , V n.l rri, 
. r>, plan Maits ii 

in ii 220H 




ARC O 0 HIU PUMP 




priming 



PUMPS UP TO 250 GALLONS PER WOURt 
WATER. OIL, CHEMICALS. DETERGENTS 

HIfhI ter yiiintiinj 4D( l-il turinMiii, ckmiulnj 

nil In caib or (urate, e>ri|H neinp ctojjirrd rippluiner-F.. 
*' town In* •quai'l'ijmrii drelnhnit pwjto. *PT*T-Frr|llteiti* 
fjirdean. .■(> Fit* any ni*r ptef-inf Hi-Ill Hiir-prlmtnE 
u|i let i fl feel vetneaNy. Ilj.e* iiiiniliiril V*“ 
nr pinpMe: hnin, puallly l . K . ■ nitd*. 

Me-. 15HM 



rub tier 

$550 



NFWi "ARCO MULTf-DRIUS" 

CUTTING POINT 





thi deeper you 
the LARGER THE HOLE! 

3 BITS DRILL ANY SIZE HOLE 
FROM ft” UP TQ 

Maw y*u ran <m( Amr >P£t b*Li ■/»'' “P 1* ' . 

»uh 5 dtell Slt»l Bli.iMn.me- wnM*ii l.hr lei 

MiicMSf Ini ii net I'hunRlnR -infiHiiril riiU-. Here- »ii 
bu y In* ninny lute fair muttir eCulleiTF pinfe-, I y'lih 

■ A}' eterlrin Hlrill S, iLq-| i- -f I |JI<- hLi- - 1 111 i'.i'- lei-llrl, 

Blimirin le-p fhnriFi- , itx-ura* rle-nn, reieinrl Iwilr*. F' 
rrllnnl f iiir PfilnrvnR h"tr-, renmlnK, ilrhurrltia nlpr 
Tuli PlFul, fenml, Ihlmllry Mild* n( hripli'ne-il 
(Will p.r.'r|. No t flDM ONLY . 

CUT THE TOUGHEST MATERIALS WITH 

ARCO WHIZZ DISC 



(firs 




SILICON CARBIDE CUTTING 
WHEEL AND SANDING DISC 



FITS ANY 
ELECTRIC 
DRILL or 
FLEXIBLE 
SHAFT 



CUTS ANY MATERIAL FROM STEEL 
TO STONE * ABSOLUTELY SAFE! 

WIIIZtliDIM* I* 3 (aelii In I. UmiI rinvln, II Him 
iJirini 1 1 Ihu |.iu,;lir^l; inn'j'rSnln .e-vp-jt cull f'<HK , rrte 
a, bilrV Um-d Ktiri'wii)-*, ii i* n rtaiuitnc Dive ter 
ii'innl |.n ju«| J.- |i|iini, Jr well Jiv ■ m^H -tiLLn k Hinp- 
Iru .u irli.li 1 1 M ULl n.' nil nn'lnlx. cliblli' ill-end. Til P 

In -I- vwitrii weni ii' run II *IIM Pirn- 

iskte nari’ljr IfeLrn^ nre »,■ nhaijr teNh m 

(Mini fit- SFltl? me v, rr*ji|r¥i,r, 1 1 ll’ 1 1 | Ill'll 7" Win , |<lA|| 

faona;J|L;r ii^d, nrVir. 'uatli.irre .Me. IIDtll , w 

Me. i ic> i £ xT st a bifC TO FIT am'jVt 

atsfj AVAILABLE I’ONTAftLC 4 flCHCn bAWs 

«p. i tel WNIIZ. CUS-Ci ; H dlnrn. irith ■ y- be re 

hlc, I tel WhteJZ.DI&C- 7 H diLrte. wllh ■/ bar* KJG5 



"ARCO DISC-RASP" 

OJTLAI15 HJNVIIDS Or 1 AND! NO DUCII 

Mail ifiielant 
Raid «vir mm* 1 
» tANDS 

* PLAKIFS 

* REMOVES 
PAINT 

l'«1l aHj ElMlrlr 
lirlll, !l" iHim 
(mllam ■ n r ( ■ 1 1 
■ml inn ihirf. 
■re lb tor iMwla 
flnLibik r«l» 
"'me. wilhtmird, 
bllilln 4J-.ii.ri r ■ 
liial r«l . ^ 

Artier I $2 39 




III l > A n( lur, 3 rlir.:l 
i-hrjit mp nrpilr phnir-pnlnp 
ihinfc. Me. IlGSM i "henL llnsr" -1 



SAVEt c-t Dlit HABAi PLOl TWO 

EXTRA DISCS, N«. HUM Htly , . . $4.98 



NCW'^RCOSAaRf-RASPS ^ 




FIT ALL SABRE-SAWS. 

IDEAL FOR CLEANING- UP ROUGH 
EDGES LEFT *T 5ABBE-5AW CWTS. 

iren-'ri A ra^(. na-i waj eu rlran UP toiihIi riilpee Irfl 
by uetr« -4 Ur mil. WilHply -IIR noorimrlita H*tir- Finn 
KUO MHir '*br< MW Id pl&M sr ite rerulae Wietr. 
S-Die-Bf 1st IrnyHittop: Flnt 5 »irh rintehlng: strulfllt 
II Itri A riTi inn In, Ron ns) Bhtpt frrr CUret* 4 
roilbil rottjrf*. BMP* rw Ulira- ™mr™ ■ run 

«inlsl.( Kiwli anj.eLK.Ty nt rinnrt NtililiiliR. JW 

Omni- (erlh cratiKr einiHrtli fiflinbrp dP MeHVl, w*ll- 
M. RiAprICH. Cln*". PSTny H4C4# nbi rperUtii. 

|t,S.-iTi*(lV n| b»td«Vf4 lonl *l*wl- $J|29 

Mn teflOM *T 

“DIAL- A-D ADO 1 ’ SAW WASHERS 

i j i n i ium ii u, . 




JUST DIAL AND MAKE 1 0 DIFFERENT WIDTH 
DADOES WITH ANY CIRCULAR SAW 

C*"i r - Miiiinlli, riiirnltol Rryavp-- and nutche- . . , umrl.lv 
and astenrurply, , r-Ltii M Dlnl-4'T)neiet" Knw Wis-lj-f-, 
fit - nl| Iwnrli ami emlinl -uw- iv|ih *'y™ ur 1,“ iLhhur, 
Hlnept] nrjufiE. s-.ii- 1 . *ip ern iirherr nml ) p DU J ri> rcmlj- ler 
i ii nJ. 1 - JR illFf-rrebC ivldlh- dul» ivllli dflo |iii«i, etf llsi' 
Hjsssliliiite. All J'iiu neh.l dri I- -"ijiiri | . ' 1 Tbr wn-he-r^. 
jjrnil i|.ni r i| bji 3 l&A" > ^eilrlrli 1 lliei PBeshlniln nl Mie- liee- 
c I - 1- ilpRiftf re-ryulreel (4 pr™4uer (ho rt-ri srlilili ilniler 
jub Ue-Jrp. Ho Are’ll Ir. illersp rrirlsle ler e’bnn.ps- Iklrk. 

Aeii- i.f -CSI1. , . , (qV'n i»nly I T p.r(![?Arl n 1! m-1 m-reil ! 

Wjit.liDfe -likjf peir mn,bn nl ly un Mehor. pue-n ferr 
NlralRlil efuEtlnf. 4 Jh k 1 1 1 y y. fl.-mAele'- MD.2$M 



t;i5 



DOWEL CENTERS 

MATCH DOWEL HOLES 
Fo if. Atturaltt 

Mti nt I renter*, 1 ntl : 

Fi ■lfl , r. <■£", itrdi M>li* in 

p|*n or wend te be Jglutd 4 In- 
wrt l'*iH#t«, lien ellwf flllf* 
nrnrid i*4ln*l e.'*rireei A Up. t ie 
rrieililiiij Tirjoth mrkt frit drlllLni 
it(* 4fe«el Im-lni . . 




Theee A river }[W *i;he-r eec& Tririli p''p'i*r.ie at mri. 
-*'* (1 -i,-i ■ ii.i r -*ei*. err -pre#- nrr#«4 *» ia-eiee 

eiunry l-th. BuVitbe. 



MAIL THIS COUPON T00AT! 



ARCO PRODUCTS CORF., Dtp!. PM-11. 

UO Heet Shell l< Id Aw., EilflWreodi H. J. 0I63I 
Ship Rt HK| an fw U-day Metey btl bunaht: 



No. 3-. 3- Ptece Culler Set . 
No.fi, 3- Piece Cutter Set , 



RJ& 



_.N0. T.S- Piece Cutter Set, ....... ..*.» 

JNfl, All or above 9 cuttefi , . H . 

Drill Sharpener, Wo, 22CM , , . .4J9 
_ Drill Pump. Mo. 1B9&M , * * , , , , , , .fi.Sfl 
^ Mu It I- Drill! . 3 SUfe a. No. I5S0M .... .B.?S 

_ WhUE-DItC, NO. 1U0M J.Sft 

_ SKtre oi« to fit aupve, no. Mol , . . 

_ WtiMz-Dlsc, -No, Mil . -J.6S 

„ wmiar-Dlic, No. 1412 , ......... .2.65 

_ OisC'Rriip, NO. 325SM 2.39 

_ DI«-Hi4P Set with 3 DISCS, Mo, LM6M 
Sjpre- flaspi, 3-P|oce Set, No. IfiOflM , ,d.S 
„ Dial- A -Dado Saw Washed, No. 25-M . .7.15 

□ Dowel Cent or i, No, W AM 

□ f on dose Check, M.O. — snip Postpaid. 
Orders umJer Viu.SO — add 9Gc. (No CODsj 

Nan ..._ ■■ 

Add re-i i 



ARCO PRODUCTS CORP. Dept- Plt/M 1. 110 W. Sheffield Aw., Englawcotf, IUJ 07C31 [ c.r. 



9 tel* 2tp. | 

NOVEMSER 1979 193 






Robeik DivSiQfl, Parhei Hftpnihn Corporal mr 
Snei I on Connectic u 1 06*iss 



Btfi'ifl >5 bel'enng | *aii mgr? inlcymahop 
or I hi s rpiKQr nn,f *hnrr I r.»n buv i' 



t 



MODEL 

909 



□ 



MODEL 

*79 



□ 



MODEL 

aid 



□ 



X 



N-iME 



ADOHtSS 





Enjoy the advantages of 
electric controlled scanning 



e 






809 

truck* van 



At last . . , simple, practical, economical 
electric remote control mirrors. Eliminate 
blind spots at a flick of a switch. Electric 
scanning makes safer rear vision a reality. 



■ 



L? 1TV 



SI A 'it fH» 



_L 



Power Scanning Eliminates Blind Spots 



HOW TO GET DOLLARS TO GO SOLAR fCorttraed from pape 90} 



tain up-to-date computer files on 
subjects like solar legislation, solar 
grants and loans, solar educational 
opportunities* and information on 
climate suitability for solar heating. 
Lists of solar professionals, and of 
installations open for public view- 



ing, along with lists of solar-product 
manufacturers and descriptions of 
the items that they make are also 
available. 

The Center's toll-free “sun line" is 
800-523-292^ in the continental 
United States, except in Pennsylva- 



nia where it is 800-462-4983. In Alas- 
ka and Hawaii it's 800-523-4700. The 
mailing address is: National Solar 
Information Center, Dept. PM, Box 
1607, Rockville, Md + 20850 . — Joseph 
R. Provey, Assistant Home and Shop 
Editor 



STATES WHERE SOLAR DOLLARS ARE AVAILABLE ccnrmued 



till* 


Properly Tin 

E Kflmpliijn 


iMfllrt Tai 
Credit 




HtoTHt 

Exemption 


Gratri PrOyam 


L0**i PTOgnm 


New H?ik;c 


NO 


up io sion 


NO 




None 


Nona 


Ne* YdtH 


Yes 


Non* 


NO 




HUD 


Nmw 


Worth Carolina 


Yea 


Up to $1 OOP 


No 




None 


None 


North DaMo 


Yaa 


5% 1w £ yean 


No 




None 


None 


Ohio 


Ya* 


10% up Be $1D00 


Yfl-S 




None 


None 


Qklsfertia 


NO 


Op io 52000 


No 




None 


Non* 


Oregon 


Yes 


Up boSIDOO 


NO 




Non* 


Fpf EtruBLuners and veter*'- 5 


Fanrd^arsa 


Nd 


None 


No 




HUtJ 


None 


Rhgd* t*Un0 


Yaa 


None 


No 




HUO 


None 


Souin Caroling 


Nt> 


Nona 


No 




None 


Nona 


South Denote 


*05 


Non* 


NO 




None 


None 




Yea 


None 


No 




None 


Fw Now- end moderate- income 
persona 


Tows 


Y*J 


None 


Yes 




None 


Nona 


Utah 


No 


NOno 


No 




None 


Nfc** 


Varmonl 


Local option 


Up toSiOOO 


NO 




MUD 


None 


Virginia 


Loc.nl opium 


Hen* 


No 




None 


None 


WarfttflgKHI 


Yes 


NprtiJ 


NO 




None 


None 


Wff5l Virgirw 


No 


None 


NO 




None 


■ - - 

rvOflO 


Wisconsin 


No 


None 


NO 




Partial iubtidy Iratti 
Htale pewemmem 


Non* 


Wyoming 


No 


None 


NO 




None 


Nona 
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Maybe you thought catching 
smugglers, stopping poachers 

and saving lives 
only happens in the movies. 



Wrong, 

Life in the Coast 
Guard is a lot better than 
a movie. It's the real thing. 

You probably already 
know that the Coast 
Guard has the unique 
mission of saving lives 
and property. 

We do a lot of other 
unique things, too. 

Were law enforce- 
ment officers, patrolling thou' 
sands of miles of Americas 
coastlines, on the lookout for 
narcotics smugglers. 






We protect our national re- 
sources, keeping our new 200- 
mile fishery conservation zone 
sate from 'poachers' 1 who illeg- 
ally fish our waters. 

These are big jobs, impor- 
tant jobs to our country and to 
tht men and women who per- 
form them. So are the other 
things we do. Working to pre- 



vent pollution of 
our waterways and 
coasts. Maintaining the 
lights and markers that 
guide ships. Promoting 
safety in 
recreation- 
al boating. * 

Helping others is helping 
yourself. 

3t's not all hard work, though 
there's plenty of that. 

In the Coast Guard, 
when your job is done and 



you're off duty your time is your 
own. You can get out of your 



provide an allowance for 
housing and meals. So 
most of your pay is yours 
to keep— or save towards 
a new car, stereo equip- 
ment, even college. 

And because we re 
smaller than the other 
military services, your 
chances of being recog- 
nized are greater. Good 
performance earns re- 
wards. Which 
means a big- 
ger paycheck, a 
bigger job and a 
brighter future, 

It alt adds up to 
something pretty ex- 
ceptional. A meaningful job, 
with an exciting lifestyle. 

If you would like to be in- 
volved, see your local re- 
* cruiter or cal I us tol I free 
(800) 424-8883, (except 
Wash. D.C, Hawaii, Alaska), 



Or send us the coupon 
below for more information. 



uniform and 
into your own 
thing. 

The pay- 
check you get 
(over $400 a 
month after 
basic training) 
goes a lot 
further. We pay 
for your uni- 
forms, medical 
and dental care, 
and when 
quarters aren't 
available, we 



HELP OTHERS. HELP YOURSELF 

THE COASTGUARD 



Sfliia 



Coast Guard Opportunities, 

P.O. Bok 1452, Scranton, Pa. 18501 

Please send me more information about the 
following Coast Guard Programs: 

C Regul ar enlisted Cl Coast Guard Reserve 
D Coast Guard G.CS. (College graduates only) 
Q Coast Guard Academy 



Mi /Ms 
Str wt 
City 



Stale 



Apr .v 

Zip 



Phone numbei 




SHORTWAVE LISTENING: 



Trying to tune to one station among the crowded 
shortwave bands has always been 
frustrating — you never really knew your 
exact frequency. These new rigs tell 
you precisely where you are. 




J ust how well does the new breed 
of shortwave radios perform? 
To find out, we tried two new en- 
tries; the Panasonic RF-4BO0 and 
Radio Shack's Realistic DX-3Q0, 
Both feature the biggest innovation 
in shortwave radios — a direct fre- 
quency readout dial which makes 
finding desired stations a snap. 

If you want to hear a station on 
LH350 kHz, using today's new gear, 
just set the LED dial to that fre- 
quency and, if conditions permit, 
you'll hear the station every time! 

Today's equipment is lighter and 
smaller than ever. Receivers are 
also more sensitive — having the 
ability to pick up weak signals. Even 
the small T built-in telescoping 
"whip” antennas of today’s short- 
wave sets can bring in signals from 
thousands of miles away. 

Another important feature is a 
heat frequency oscillator (BF0) 
which allows single sideband (SSB) 
transmissions to be copied. SSB is a 
special form of voice transmission 




DX-3Q0 from Radio Shack promises to be a popular receiver. The digital 
dial, coupled with high selectivity, lets you hear even weak stations, 



QSL cards Fire senl 
as confirmations to 
shortwave listeners 
who report hearing The 
Station's broadcasts. 
Some are very rare and 
highly prized by col' 
lectors. Most, however 
are very colorful and 
eye-catching! 







used for virtually all ham, ship and 
airplane voice commumcation T as 
well sk — to a growing extent — the 
citizen's band (CB> charm el 6- When 
received on a radio without BFO, 
SSB sounds n hit like Donald Duck — 
completely unintelligible! 

Both radios are impressive even 
before they are switched on due to 
their handsome styling. 

For convenient operation, the RF- 
4900 features a two-speed tuning 
dial for precision tuning, while the 
DX-300 has a fine tuning control. 
The RF-AiKH} also boasts separate 
bass and treble controls, a RF gain 
control to prevent overloading from 
strong stations* and an antenna 
trimmer control to allow “peaking" 
you r antenna for best performance 
on the various bands. The DX-BOG 
counters with an audio filter to help 
eliminate interfering stations, an 
HF gain control with separate at* 
tenu at or to reduce overloading and 
a preselector circuit to help match 
your antehna to the receiver. Both 



sets have noise-limiter circuitry and 
BFOn for S$B reception. 

Lah tests reveal that the DX-300 
m a more sensitive receiver than the 
RF-4900 throughout the shortwave 
spectrum. The RK-4900 has the up* 
per hand in selectivity, however. 
But these differences can’t be de- 
tected in actual use; in a side-by-side 
comparison any station that could 
be heard on one radio could be heard 
equally well on the other! 

An evening spent with the RF- 
■lilOO and DX*30G provided a fasci- 
nating window on the world. The 
LED dials made jumping from band 
to band a pleasure. Listening on 
16170 kHr, we heard Kudin Tahiti 
filling the airwaves with beautiful 
South Seas guitar and flute musk, 
Quickly timing up to the £0- meter 
ham band, several American hams 
were heard culling fellow hums in 
the Soviet Union and Australia. 
Many foreign hums were louder 
than the Americans due to the va- 
garies of shortwave reception! 



A spin through the utility bands 
revealed trans-Atlantic airplane 
flights in contact with airports in 
New York and Miami, Shipping traf- 
fic from vessels on the Ohio River 
and in the Gulf of Mexico was easily 
received in SSB, with the BFO cir- 
cuitry in both sets easily changing 
the garble into perfectly readable 
speech. Dropping down to the 60- me- 
ter tropical broadcasting band, we 
found it filled with loud stations fea- 
turing bouncy Latin rhythms and 
rapid-fire Spanish speech. 

Which radio is best? Both arc so 
close in terms of shortwave perfor- 
in since that the question is meaning* 

;P.'fViS? IiV' rr| rujjjjgc 



Panasonic RF 4900 lectures a digital readout and 
other conveniences Since li receives FM broad- 
casts as well as shortwave, the base and: treble con- 
trots come in handy Ifasignarslhere-yQu'll'hear it! 





HIGH 
FLYING 
THRILLS! 

amazing 
rotating a<rfoti 
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MC(l pf*0Sld 

Tin* unusuai design at mt lately seiomrtg airfoil 
causM Strang lifting lorcts In ffl« unmj A GH EAT 
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17 ,J wide. 7 ,J diameter. COMF1 KIT mclwhs 
■Kings, initnitfont, 100 yards of flying string — il 
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Print For 

Prm! cards, Stationery, 
envelopes; advertising, 
labels, tickels. holiday 

Sympathy, b.rthday, QSt. 
cards. Satisfying 
paslume,' money- maker 
Work With ydur hands, 
use your imaging iun . 
see resJts 

Own a Prjetrrrg Suttaet*, 

Hava you r Own 

shop. Addio income. We supply instruc- 
tions. nand presses and all Supplies 
direct torn laciory. Famous since 1 872. 
Send far catalog Kelsey Presses. 
7fl-BK, Meriden, CT 06450. 
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CRAFT PRODUCTS CO. 

Lk’pi an si Oji»s L 6 C 174 

□ Bond FREE Brochure 

□ Send Complete i KJ-f'ag? 
Cara'ag i £1 50 poft&flidi 
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moat SWLs (abort wave listeners) 
agreeing that DX (lung distance re- 
ception) is best in spring and fall. 
Many world governments beam 
proprams in English to North Amef- 
ica during our evening hours. Moat 
of these programs can be found in 
the* 49-+ 41 SI- and 25- meter bands. 
These proprams include newscasts, 
commentaries and features on life 
and culture in their nations. These 
are hardly objective, yet they offer 
fascinating insights into how for- 
cign nations view- world events* 

But not all shortwave broadcast- 
ing is government controlled. In 
many foreign nations, privately 
owned shortwave stations broad- 
cast to isolated areas beyond the 
range of ordinary AM outlets. Moat 
are located in the tropical regions, 
and found in the so-called tropical 
broadcast] np bands of 120, 90 and 60 
meters. Numerous stations from 
Latin America and Africa can be 
heard on these bands. 

Several other frequency bands 
are allocated for ham radio opera- 
tors. Hams mainly use Morse code 
and SSB transmission. The 20-me- 
ter ham hand is the main one for the 
DX work, with 15 meters second. 

Most other frequencies* outside 
those set aside for broadcasters and 
hams, are used by utility stations in- 
cluding ships, airplanes* overseas 
telephone circuits* the military and 
radio navigation beacons. 

Many people enjoy the hobby as- 
pects of shortwave listening. These 
'"DXers" specialize in trying to hear 
low-powered, rarely heard stations 
from all over the globe. 

Shortwave broadcasters, particu- 
larly those operated by foreign gov- 

fftsase turn Jo pag " 20 &) 



WE TEST THE NEW RECEIVERS j 


P*rjm(tef 

S* nativity ror 10 dfi S+N/ht 


B*i Italic DX-30Q 


Panasonic RF-4900 


2,5 MHz 


0.3 uV 


t.G uV 


5.5 MM* 


0.3 uV 


0.5 UV 


11.5 MHz 


0.3 uV 


0.6 uV 


15.5 MHz 


0.4 uV 


0.5 UY 


25.5 MHz 


0.3 uV 


1 OuV 


FM sensrlivity for full limiting. 


Not available 


5 uV Ibr 72 [Pirns 


FM ■selectivity ifl alEernale dngrv 
nel intfrflotenoe, 


Wen available 


Very jood {70+ dB) 


Snorlwave selectivity at 10kHz to 


45 uO 


34 da (wide) 


100% modulated interfering sig- 
nal. 




71 dB (riarrowl 


Shortwave selectivity to 30% 


50 dS 


43 dB (wide) 


mchdukated mterfenrig signal 
(standard te#}. 




73 dB (narrow) 


AGC (aul-omatic ^arn control} fac- 
tor Tor input signali range of 1-1 0k 
uV(BOdO). The lower Eha number 
the belter 


0 6 & 


11 d0 


D^grtai frequency readout accura- 


Fixed calibration all 


Us&r artjustmeri of nominally ± 10 KHz refer- 


cy referred Id laboralory frequen- 


bands. Worse-case 


encsd by u»r to frequency ol known station, in- 


cy iTibEw. 


accuracy 500 Hz. 


5iqnifrca.nl variation from band to band. 


Digital readout resoiulion 


1 kHz 


6CB end sw. 1 kHz; FM, 10 kHz 


FM automatic frequency conked 
(AFC} tock-m range. 


Nor available 


±100 kHz ol station frequency (excellent). 



SHORTWAVE LISTENING 

(CpniiJxiMf from j>agv 197} 

less. But there are features which 
may make one belter suited for your 
particular needs. The RF-4900 cov- 
ers the FM broadcasting hand with 
a full digital readout, and has such 
niceties as an FM antenna terminal 
and AFC (automatic frequency con- 
trol) to insure best FM reception* 
The DX-300 doesn't cover FM, but 
does cover the “longwave" portion 
of the radio spectrum from 10 to 500 
kHz. Reception on longwave is best 
at night, with range up to a few 
[ thousand miles. This band is mainly 
used by utilities such as ships and 
aircraft beacons. 

Tuning the world 

Both the Panasonic RF-4900 and 
Realistic DX-HOti are known as “gen- 
eral coverage' 1 receivers, meaning 
that they cover the radio spectrum 
from the lower end of the standard 
AM broadcast band at 540 kHz all 
the way up to 30 MHz. The radio 
spectrum is divided for use by broad- 
casters, hams* ships* aircraft, the 
military and others by international 
agreement. In the early days of ra- 
dio, It was common to measure fre- 
quencies by wavelength, and this 
practice is continued for conve- 
nience; for example, the 9500-9725 
kHz broadcasting band is referred 
to as 31 meters* 

Reception on various frequencies 
changes during the day. In general, 
you'll find 12000-130009 kHz best 
during the daytime and 3000-12000 
kHz best during the late afternoon 
and at night* Reception conditions 
vary from day to day, however, with 
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Get the precision of a co&ljy drill press for 
under S 10.00!“ Here's how they work; Figure 
the desired depth of ihe note; slip the 
collar over the bit to that depth; fix the 
collar position with Ihe set screw — ant) drilt. 

7 collar sizes, % - V, lit each pit in the 
7 piece wood bit set. Tool steel. 

7 Piece Depth Adjusting Collars ONLY 59 95 
Buy Both Bits and Collars (SAVE S3) ONLY S33 90 



Primarily tor use in a drill press, these larger 
diameter bits can be used in any powerful 
portable drill with a V' or larger chuck These 
are really top quality professional cutting fools 
The V' hit is 7 r 4" long, the 3 / t , \ and V are 
fi%" long. No collars available. 

V BIT 510.35 %“ BIT 513.95 

%" BIT .. .. 512.50 r BIT 515.50 

BUY ALL 4 BIG 8TTS (SAVE 512.95) ONLY 539.95 



COMPLETE 18 PIECE DRILL SET (SAVE $16.80) ... $62.00 

18 PC. SET INCLUDES: 7 Bits y, 7 collars to match plus * BIG WOOOBITS: Vr 



Depth Adjusting Collars 
For The 7 Piece Set 



Complete Your Bit Set With 
These 4 BIG WOODBITS 



PROFESSIONAL WOODS ITS are NOT available in hardware stores Stores only 
carry spade bits which tear grain, clog and bind; or metal-cutting twist toils 
that also bind arid — what's worse — "skate" off the mark. 



WhyisaWOODBJT Best? 



A PROFESSIONAL WOODBtT has four features designed specifically for wood; 



* A CENTER SPUR thal locks your bit on course and so prevents "skating’'. 

* TWO CUTTING SPURS that start and dimension a perfectly round hole 

* EXTREMELY SHARP FLUTES extend from the h»o Cutting spurs 
and continue the cutting action all the way through the wood . 
shaving the sides smooth. Most important the two spurs will not 
splinter the wood as the bit cuts through ... as spade or metal cutting bits do 

* THE CUTTING FLUTES ARE ENGINEERED tor maximum chip ejection so that 
your drilling machine won’t bind and bum out. 

LEICHTUNG'S PROFESSIONAL WOODBITS can be used in portable drills or drill presses 
with chucks of or more. 7 piece chrome- vanadium steel sel includes Vi. Y 1fll v*. 4vs, 

Ya. and ’v<j" sues. Lengths from. - 5 3 V r Made by German professionals for pros 
or "wood-be" pros. 

7 PIECE WOODBIT SET ONLY $15.95 



At Last! You Can 

Use The WOODBITS 

The P ROS Use ! 



YOU CAN ORDER 
TOOLS BY PHONE; 

CALL 

TOLL-FREE 

Residents Call; 
(216) 631-6191 

GUARANTEE 

IT YOU are not 
completely pleaseo 
with any purchase 
from us, return it 
within 30 days tor a 
FULL REFUND, 



LEICHTUNG* 

* HE Vljtjf Nbpnt*'. ftq*‘ 

49-U Gamnwrc* Ptj ■ I179FM 
ClFtriMKl. OtaOlWlii 
Phan* 714- H3 1 G 13 1 



Yes file Leichtung, please send me: 

7 pc WoodPit Selfs) @ SiS.96 . 

7 pc Depth Collars To Match Above Set @ 59 95 

id pc Sit and Collar Set(3> @ S23.90 (SAVE 52 W) 

V BIG Woodfrtjs} @ $10.95 

%* BIG WoodtHtfs) @ $12.50 

, v BIG WoodtHl(s) (i- $13.95 

V SIG Woodbi^E) @ $15.50 

AD 4 BIG Wwdbdrs 539 95 (SAVE $12.95) 
Compile IS pc brill Sel(s) <§ 563. E» (SAVE *15.80* 
Shipping. Handling and Insurance 
Ohi-p Reside nts Add Tax 
TOTAL 



- 



*1.75 



METHOD OF PAYMENT 

□ Check Enclosed □ VISA 
Card k 



□ MASTERCHAflGE 
Good Thru 



Name 
City _ 



Address 
Stale 



Above, are only a few ol hundreds of 
hard-tD-find woodworking tools from 
Leichlung's 1550. 68 page color catalog. 
Send $1 00 lor your two year catalog 
SutjsCnplipn (oday, (FREE WITH ORDER) | 

□ Enclosed is my order lor j 
woodworking tools As my 
Bonus, please send your j 

65 page, i960 color catalog | 

PLUS all catalogs and new 
loot bullenns FOR THE jjj 

NEXT TWO YEARS FREE! ; 



1980 

fine 

Tool 



□ Enclosed is $VQb. Please 
send your 1980 color catalog 
PLUS all catalogs and tm I lei ms FOR THE 

NEXT TWO YEAR 5 1 



Zip 



LEICHTUNG^y 



4944 Commerce Pky, »1 179PM 
Cleveland, Ohio 44128 
Phone 21&-&31-6191 



NOVEMBER 1979 199 
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THE WEATHERTRON HEAT P1IMP 
SAVES 30-60% ON HEATING COM- 
PARED TO DUCTED ELECTRIC HEAT, 
DEPENDING ON WHERE YOU LIVE* 

Even if your electric rates have in- 
creased as much as 40% in the 
last few years, you can still save 
money with the Weathcrtron heat 
pump from General Electric, 

How does it work? By actually 
getting heat from cold air. 

That's right, even on most 
freezing winter days, the Weather- 
tron heat pump extracts heat from 
the outdoors and transfers it to 
the indoors. 

And in more moderate cli- 
mates, there's more heat available 
in the air. That's where a heat 



pump can really work for you. 
Because that's where it can use 
energy most efficiently. 

Depending on where you 
live, only one unit of electrical 
energy gets you 1.4 to 2.5 units 
of heat energy during the heating 
season, ITiats where the 30-60% 
savings comes in . And that’s why 
only the heat pump can deliver 
ducted electric heat to your home 
in the most cost-efficient and 
energy-efficient way, 

IN REVERSE, 

ITS AN AIR CONDITIONER* 

In warm weather, the thermostat 
reverses the whole process, and 
the Weathertron heat pump cools 
using the same principle. It takes 



warm air from inside the house 
and transfers it outside. A syster 
for all seasons, 

GENERAL ELECTRIC HAS SPENT OVER 

40 YEARS DEVELOPING THE 

WEATHERTRON HEAT PUMP* 

Since 1932, when GE was one o 
the few heat pump pioneers. we\ 
been developing and improving 
it. Years of research, engineering 
and manufacturing expertise go 
into every Weathertron heat 
pump system. 

Wa put parts and assemblies 
through grueling quality -control 
tests and inspections. For instant 
ever} 2 30- volt compressor mote 
must run at 170 volts. And that’s 
only the low -voltage test. Then 




re are leakage tests. And our 
ge test, when 3,500 volts are 
through the motor windings, 
Not to mention the torture 
our engineers use to simulate 
worst possible operating 
idiUons, 

It's really no wonder that the 
neral Electric ClimatufF™ 
npressor, the device that helps 
met heat from the air, has been 
rating in over two million cool- 
as well as heating installations. 

HE WEATHERTR0N HEAT PUMP 
L MAKE VQUR ENERGY CRISIS LESS 
OF A CRISIS. 

difficult for anyone to safely 
diet the availability of energy in 
future. And unfortunately. 



everyone can predict that the fuel 
available will get more and more 
expensive. 

That's why it's very important 
for all of us to make good use 
of the oil, gas and electricity we 
pay for, 

The Went hen run heat pump 
from General Electric uses elec- 
tricity and nature's heat to save 
you money on heating. That's 
how close we T ve come to solving 
the energy crisis, 

Thai s why the Weathertron 
heat pump from General Electric 
could he one of the most impor- 
tant things you put in your home* 

THE WEATHERTRON HEAT PUMP. 
AMERICA’S*! SELLING HEAT PUMP, 





Master new skills. 
Develop new potential. 




The equipment you build and keep makes it all 
happen in home study, and NTS offers some 
of the finest available. Your NTS Project- 
Method courses include much the same 
equipment you II meet in the field and use on 
the job. And your lesson materials and 
manuals are geared to help you train more 
effectively You gain new skills — acquire first 
hand experience with tools and test 
instruments. 

ELECTRONICS DIVISION: Courses include 
exciting new digital test equipment NTS/ 
HEATH digital stereo receiver, and other 
advanced equipment. Color TV courses 
feature the NTS/HEATH GFI 2001 com- 
puterized Color TV (25" Diagonal) with 



varactor diode tuning and digital read-out. 
Computer courses row include the NTS/ 
HEATH computer with 4K memory. Interface, 
and Video Terminal. 

MECHANICS DIVISION: Learn engine 
diagnostics, motor overhaul, transmissions^ 
automotive maintenance. Courses include 9 in. 
solid-state automotive oscilloscope, testers, 
tools, mechanic's steel tool box, & more, 

AIR CONDITIONING, REFRIGERATION/ 
HEATING DIVISION: Learn servicing of 
commercial, industrial and residential heating 
and cooling equipment. Courses include 
hermetic analyzer, leak detector, charging 
testing-purging manifold set, tools and more. 



Train at home on advanced equipment 
from NTS.. .the first name in home study. 




7Y flrrmpr-on 



HOME APPLIANCES DIVISION: Courses 
cover repair and maintenance of washers, 
dryers, ranges, smaller appliances. Equipment 
includes NTS Circuit -Trainer and professional 
multimeter, 

NTS TUITION is reasonably priced, and sev- 
eral plans are available. Complete information 
on all courses is clearly described in our cata~ 
logs where lesson units and equipment are 
shown in detail. Send card today or write for 
the FREE catalog In the field of your choice. 



NO OBLIGATION, 

NO SALESMAN WILL CALL, 

APPROVED FOR VETERAN TRAINING. 




NATIONAL TECHNICAL SCHOOLS 

+900 South Elguero* $1.. Lot Angina, Calll. 90D37 

Flea&e send FREE Gotor Cntilog i»n£l Stmpla Lw**n, 




□apt. 2 Cm-ii9 



Electron lei Olvlil sn 
M tcMn i c* Dlvliien 
H Air Dtvlilon 

Horn* Appiienc«i Dlfiiion 



NAME 

Aboness. 




TECHNICAL-T RADE TRAINING SINCE 1905 



Resident and Home-Study Schools 
4000 So, Figueroa St.. Los Angeles. Calif 90037 



apt. * AGE 

city 



STATE. 



ilP. 




□ 

□ 



Chech if ki1*r*i1«d ifl G.f BUI inlaranalltift. 

Ch#ck IT mitres I ad ONLY m clua-room Training In Ldb Angel-w 
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Guest Bed On A Shelf! 
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MttCaii Conitmthlarr 




The 

Original 

Velveteen 




OH 

EJirly bn SA crl I 1 




Ujjhtwelght.-.5eniujl..,ftdju*ta ho your comfort. The Air 

Bed oMe-rs a reyplgtlgnaiy .loping qipnfia-ice Genlly. 
but llrmly suppers you *irh 160% £h. Features -sit coil 
conttriKlion * ltn rr ul 1 1 pis- c oni roll eil an 1 chambers ihji 
hold yfiuf body evenly and independently 

Turns ^ny room into a quest roonv The ;deal portable 
betl tor hpii jay and station trisHfira .and it stores easily. 

Take The Air Beet csrn(jln.p m your van. on your boat. In 
your summer home: Suntsathft jmrl |in;i1 on ii ! 

Available n Lwm double, queen and n mg -.mj. InMatos 
in minutes *11 h mo si air pumps or ca^nrst^r vacuum. 
(jHiflh -power ei r pump available— oplionat i Madeul stardy 
poly vinyl cleans with soap ano water Repart kn 
anO pump adapter included 

Don 'i be mislead by imikAllons. In*isi! on iHa original, 
red velveteen The AJr Bed lfl-day Free trial- tf not 
WtlSfled, return n with-n to-days Tor reiund. Order now! 
CBfpITUHpOHPEfiS win c*g conn Undents: ill 

ULLTaUFHn 0UU ’ >DUU 000-992-6710 

QPfKUQS NO ia. ?( HOWS A DU 7 MTSAIrttN 
F90 m Lane. Ben senvii le . Id inoi s 60-1 K 



PHtii send me the tallowing AIR BEDjS): N 

Twin Size litem 233?} S49.9S 

Double Size |Hem 23541 l-Bt.95 

Du*en Slie Ittem 23601 IT?. 96 

□ King SJu |Ham2374| 1.09.95 

Ad d S4.8S per bed tar shipping end Inturpnce, 

AC A>r Pump ^err>0004) SJS.96 
DC Pump- 1 2 voltsHH am 00051 129.95 
■ Hindis. ntfJdema Include 

□ CheekJM.O.EnelMBd Change My Credit Card: 
Mi-H*r Charge American Eaprfl be □ Carle 

I Vise Diner* Club blanche 

Cwdho, Em Date 

WiPTii 

Addreee 

City 
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Oontaidporiry Marketing . Inc. 
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You'll find unlimited year 'round 
uses for Key-Life reinforced 
plastic film, it's ideal for all 
your temporary covering jobs. 
Rust- resistant Key-Life Is made 
of heavy-gauge, multi-directional 
wire, fully laminated between 
two layers of durable, ultraviolet 
stabilized polyethylene film. 



It's strong, yet easily cut with 
ordinary utility scissors. Can 
be formed to almost any 
desired shape, 

Key-Life . . , ask for it at 
your local nursery, hardware 
store or home improvement 
center. 




ern merits,, often welcome letters 
from listeners. They are especially 
interested in comments and recep- 
tion reports. Shortwave stations 
send, out colorful cards, known as 
QSL cards* to listeners. These are 
! considered proof that the station 
was indeed heard by a SWL, and are 
eagerly collected, W 

Shortwave listening sampler 

I Hare s a typical roundup OH wtiat can be heard on 
! shortwave im the Untfed Stales and Canada during 
I event ng and lata niglil hours. More precise schedules 
can bo Jound In the ouiioims crl various SWL dubs. 
Freq. (kHzi Slabon 

5985 ftabP Mexico, Mexico City; Sparvdh music, 

6090 Radio Ksduna. Nigeria. local languages and tribal 
Able and dTOm music 

6 106 Radtp Sew Zealand, Wellington, program* to 
island* d bug Sodlh Paciffc. 

6 i 6 b Sw»ss BmadcaBlmg Corp . Blew, programs in 
venous languages), including English. 

7270 Polish Radio. Warsaw: EngkBh and Pukah 
programs beamed to North America. 

" B4iO SBC. London, fcngh&h programs in their world 
service. 

9475 RadC C*vO, Saw*) Engiih wnnefl. much Arabic 
name 

9530 Rarfe Mosm*. U 5 S.R . Enghah-iangtiage 
programs beamod to North America. 

9675 ttakan Reio and Talevi**** Service. Rente; 

Engtjh tb North Amanca 

D£70 Radio Australia. Melbourne Engkah news and 
laaluras lt*si Imt nighi* and natty rrgrningsi 
100-10 Vtta ol Vielnan Ham* Enjttsh and Vielivurew 
protrams. Vietnamese music 
11706 Redro Sweden. Stockholm, Engksh and o 1 he>i 
tanguagn 

1 1SIS Radio 4*p*h. Tokyo. aKemaling esCh hall hpgr *4h 
Engli^t and Japanese 

1 1 1 BB0 Spamsh Hainan ei Rede, Madrid, news in English 
much S|inn;j-| muiit 

1 1915 HCJ0. Ouilo, Ecuador, misstonary stalion wilh 
nna»y Engk^i reiigiouE programs 
1 5b*5 Radio Peking, China , English ngvkige hi midon^is 
1 e> Ngnh AmenCF- 

15-170 R.iHm Tahiti. Papeete: French amd Taislian 
programa. rmraic oC me South Seas 

Clubs and publications 

American Shortwave l> steners C*ub. 161 B2 Sailed Lane, rtjn- 
Cingflon Beach. CaH. 92649. 

North American ShortwpMe Awn. Bpx 13, Liberty, led, 
47353 

S-REEDK. Box E. Elinors. Can 92330 
Review ol IntorMiionfti BtosStajbna. d 0 6 lerm Hauser, Urn- 
vergity Redid WUOT KrtOirvlHd, Term 37916 
Newark News RsOkj Club. Box 633. Newark. N.J. DtiOl 



SHORTWAVE FREQUENCIES 


intarrutiwiAF broadta sling bands 


l£0 FMtors 


2M0-S5Q0 kHz 


90 metofs 


3200-3400 kHz 


60 matgrs 


475O-5Q60 kHz 


49 rr'-Elers 


5950-6200 kHz 


4t meters 


71 00-7300 kHz 


31 rnelers 


9500-9725 kHz 


£5 metars 


1 1700-1 1975 kHz 


19 maters 


1510CM 5450 kHz 


16 meter s 


17700-17900 kHz 


13 maters 


£1450-21750 kHz 


1 1 metws 


2-5000-26100 kHz 


Amateur radio (ham) band* 


160 meters 


1600-2000 kHz 


00 meters 


3500-4000 kHz 


4Q meters 


7000-7300 kHz 


£0 maters 


14000-14350 kHz 


15 meters 


£1000-21450 kHz 


10 meters 


20000-29700 kHz 


U, S, citizen's band 


Channels 1-40 


26965-27405 kHz 
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transmit ) A squelch control 
eliminates unwarned noise 



Now available by mail , . , 

The perfect gift for anyone — including yourself 

The Everything 

Completely portable (AC/DC) 

, . . amazingly complete! 

Even receives CB! 

* Watch TV - VHF and UHF 

* Enjoy AM and FM radio 

* Play tape cassettes or record 
them via the built-in mike or right 
off the air (radio or TV) 

* Eavesdrop on CB — all channels 

* Get weather reports — instantly 

* Listen in on public service bands 
— police, fire, marine, etc, 

* Hear pilots talk to air controllers 

* Even use it as a P.A, system 

* Play tape cassettes or record 
them via the built-in mike or 
right off the air (radio or TV) 

And note the tape cassette at the boltom q 1 
the photo We put it there to help indicate 
how me*edibiy compact The Everything Set 
really is — only x IC' D x 5V>"H 

Never before has so much been offered in 
so compact a unil A iQQ% transislortzedJlC 
chassis — plus superb electronic design — 
makes It possible. without sacrificing 
teal u res or performance 

IT'S SMALL, BUT BIG 

The set is small enough to til, wilhout in- 
truding. on a corner ol your desk on your kd- 
chee table or on your right stand It weigh? 

Just 12 Vi Ibs 

Yel the black-and-white TV piclure is Dig 
enough to see without squinting, 3"wnen 
measured diagonally, big enough — and 
Sharp anpugh — for you to read the Tine type 
on commercials and ihe credits on movies 
The sound is also big — thanks to a 5" 
heavy-duty speaker And there are all the con- 
trols you need for perfect pictures “ up-front 
(mobs tor channel select ion (VHF 2-13 and 
UHF 14-83) and contrast... plus controls for 
brightness, vertical hold and horizontal hold 
The collapsible antenna extends lo nearly 
3 led, and boasts a detune swivel/till mount 
lo help you get the best recaption There's 
also provision for an external antenna. 

AM F M , , .PS B ,. .G & 

The Everything Set brings you lour diverse 
bands lor a smorgasbord of entertainment, 

In Ip r me Hon and eavesdropping 
There's the AM band (525-1 SOS KHz) and 
the FM band (08-108 MHz) They share a cir- 
cular, easy- to- read tuning dial ihat lights up at 
the touch ol a button, as does Ihe separale 
dial for VHF (H2-1 74 MHi) and CB (channels 
1-40) A separate, built-in meter indicates 
maximum station recaption. 

On VHF, the avia Hon band exlends Irom 
1 1 8-136 MHz, ypo pan hear pilot? talking lo air- 
port controllers Tune a bit higher, and listen m 
on the public service band police, lire, marine, 
etc, Weather forecasts are broadcasl con- 
tinuously at the high end or the band 
Switch id CB, and eavesdrop oh any ol the 
40 channels. (You can receive, but not 




reduces or 



A TAPE RECORDER, TOO 

Want 10 record right off Ihe air — radio 
music. TV audio, sports broadcasts'? Just 
lune in the program you want, ihon press the 
Play and Record buttons ol the buiil-in laps 
recorder Want to make a live recording'? use 
the builMn mike or ofug m an external mike 
(not included), 

The Everything set accepts standard tape 
cassettes, and has Just about every leature 
you'd want There's a tape index counter (with 
reset button), so you can find any seel ion of a 
tape quickly and easily A variable sound 
monitor teis you control the speaker volume 
without alfecling the recording level (Useful 
when recording late at night.) And other 
Matures include Iasi forward, fast rewind, 
pause, cue, review, auto-stop, sloptajecb and 
automatic level control 

There's even a control to fade recordings 
in and out. to combine of I 1 - the- air recordings 
with input Irom an external mike, or lo use 
The Everything Set as a portable public ad- 
dress sysiem (indoors or ouldoors) 

FOR SLEEPYHEADS 

A built-in timer works with ihe auto-stop to 
turn off the radio, TV or tape player after 15. 
30 or 45 mmuies, depending on whether you 
load the tape player with a C-30, C-60or C-9Q 
cassette. So you can doze off confident Ihe 
unit will shut itscii off 

PLUS, COMPLETE PORTABILITY 

The Everything Sel operates on any ol lour 
types ol power, so you can use It anywhere 
■ — In your home dr oft tee In your car, van, 
truck or boat at a picnic nn a camping 
trip, wherever Or send «1 oil tw college. 

Mo$1 acpnpmical is AC (1 20V) power, using 
the 6- ft. Cord provided Also provided is an 
S-it car cord that plugs into a cigarette 
lighter socket tor 12V operation 

For comp lute pgr lability, slip 8 alkaline 0 
cells (not included) into the built-in battery 
compartment. Seller yet, get 8 rechargeable 
D cells and a low-cost recharger (G E makes 
one.) Or order ihe optional., rechargeable 6V 
Ni-Cad baliery pack Irom us 



90 DAY LIMITED WARRANTY 

The Everything Set is designed and 
manulactured by ihe Sampo Corporation ol 
America a pioneer in electronics since 1936 
Their limited warranty covers the enlire sei lor 
90 days and the picture tube tor 1 year They 
have service centers throughout ihe US 

IT'S THE PERFECT GIFT 

Just in time for the holiday season, we re 
making The Everything Set available by 
mail for only $249,95, plus IS for ship- 
pingfnandlin-g This includes ihe AC cord, the 
12V car cord, a collapsible sun shield for Ihe 
TV screen, and a blank lape cassette 

It you order two sets at a time (keep one, 
give one) our price is even lass — only 
$229.95 (plus $5 shipping) lor each 

The rechargeable 6 V battery pack (tor 5 
hours of continuous TV opera lion) Is yours for 
only $49.95 plus S3 shippinglhandiing 

[Naw Jersey ros'dents add 5% wies 1 9 ah 

MONEY BACK GUARANTEE 

Try The Everything Set lor 15 days If not 
delighted, return it (insured) for a prompl refund 

DON'T MISS OUT — ORDER NOW 

Inventories may be tight for the holiday 
season, so order now Send us your check or 
money order or charge it lo your VISA, 
Master Charge, American Express or Carle 
Blanche credH card Please motude your 
name, address, signature, type of credit card, 
account number and expiration date 

For 1 as test service on credo card orders 

Fhone us Toll-free;. 800 - 257 - 7850 , 
in N J call 1 - 800 - 322 - 8650 , 

Call any time 

24 hours a day — 7 days a week 

Or mall your order lot 




INTtRMATIOWAl, SALES OHQU'P 

Dept. II, Lakewood Plaza 
L aka wood, New Jersey OAT'Ol 
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How to weld 
and save. 

With a low-cost, easyto-operate 
Lincoln AC-225 portable welder 

Welding is easy and economical with a 
Lincoln AC 225 portable welder- even It 
you've never welded before. 

Now you can do hundreds of building 
and repair projects using plate or sheet 
metal. Even hard surfacing and heating 
metal tor bending. 

Just follow the free Welder's Quids 
included The AC-225 operates on 230 
volt, single phase, 50 hert* input power; 
has only one dial for current selection, 
plus an etectrodte guide right on the machine. 

Besides, the AC-225 is UL approved 
and built to last by Lincoln Electric — 
the world's largest producer of arc 
welding products. And the price is far less 
than you'd expect and includes accessories. 

Find out more from your local Lincoln 
Electric Distributor. He’s in the Yellow Pages 
under Welding Equipment and Supplies. 
Or send for a tree Bulletin. The Lincoln 
Efeclric Go., Cleveland, Ohio 44117. 




LINCOLN 







Enjoy a roaring fire . . . 
the easy way, with PM's Log Splitter! 



What could be more pleasant 
on a cold, cold day than the 
warmth of a roaring fire. And, 
yon can have aff the firewood 
you need and save time and 
money by splitting that fire- 
wood yourself. POPULAR ME- 
CHANICS LOG SPLITTER ex- 
erts some 10,000 lbs. of 
pressure and will easily split 
2 ft. lengths of maple and ash 
logs 12 to 14 inches in diame- 
ter. With an i-bearn backbone, 
double-acting hydraulic cylin- 
der control valve oil filter, 
3-hp. gasoline engine and oth- 
er features, you'll find this 



log splitter easy to build and 
a fun thing to use. And, you'll 
save your back from aching as 
you split logs the easy way. 
Have more time to enjoy the 
crackling fire in your fireplace. 
Use it through this year, or 
start getting ready for next win- 
ter. Either way, it's a very 
sound investment. Send for 
complete plans and step by 
step instructions for just $8.95. 
Send a check or money order 
to PM Plans Library-Log Split- 
ter, Box 1014 Radio City Sta- 
tion, INLY, N,Y. 10019 



PM LOG SPUTTER 

Popular Meehans* i% i publication or Heart Magajuwi a Dtajion or tHE. HEAffSt COR"?) RATIOS 



CASSETTE RECORDER 

CCtyi, ' i.hl/lk? from page 40) 

called the take-up spindle or turnta- 
ble, The spindle to the left is known 
as the supply spindle. You’ll find 
that the take-up spindle pulls the 
tape in both play and fast forward 
inodes. The pinch roller and capstan 
pull the tape across the tape head, 
feeding it into the cassette hub with 
the take-up spindle. When in fast 
forward mode, the pinch roller and 
capstan are disengaged, letting the 
take-up spindle operate at a faster 
speed. The supply spindle is driven 
in reverse direction for fast re- 
wind. 

If the motor is rotating with no 
tape action, cheek the drive holt and 
capstan flywheel. Now, leave the 
cassette out of the player. Notice if 
the capstan drive and pinch roller 
are moving in play position. If not, 
check the motor and drive holt. 
When the capstan is moving and the 
pinch roller is not, then the pinch 
roller assembly is not engaging the 
capstan drive area. Check for a fro- 
zen pinch roller assembly, 

A dry drive pulley or oil on the 
spindle drive area may produce no, 
or erratic, fast forward. Check the 
take-up spindle or turntable for dry 
bearing's. Remove the top "C 1 wash- 
er or cap and pull the spindle off. 
Clean off the old grease on the hear- 
ing area and put on a drop of light 
machine oil for lubrication. Clean off 
the spindle drive area and drive pul- 
ley with alcohol and a cleaning stick. 
Excessively worn spindles may 
make a chattering noise and should 
be replaced, Don h L be misled; some- 
times the cassette plastic hub area 
will become dry and produce chat- 
tering; noise, especially at the end of 
the tape. 

Torn and unraveled tape 

Tape being torn out of cartridges 
or cassettes may he caused by a 
sticky capstan drive or pressure 
roller. The pinch roller may be out of 
round or excessively worn, causing 
the tape to pull up Eind out. But, in 
most cassette players* pulling or 
bunching of tape is caused by an er- 
ratic or inoperative rotation of the 
take-up turntable. 

Check the take-up spindle with 
the cassette out of the holder. If the 
take-up reel seems to be running 
slow or stops entirely, you have lo- 
cated the tearing problem. Notice if 
any oil or grease is on the bottom 
drive pulley of the take-up spindle. 
The drive pulley is rotated from the 
capstan flywheel assembly. Maybe 
the drive pulley is not engaging the 
flywheel. Generally, a good cleanup 
(Please turn io paao 2Wi 
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3w you can cash in on the huge demand 
for SHARPENING SAWS and TOOLS, 

hbM i ] i 1 1 a ■ i T A 



. Work part time, full time, 
. No layoffs. No strikes, 
source of year round 



Shop will gross $40,000 . , . 

. . . IJkeS being independent 

"I h'ij rktut in various Indus * 
trial jobs for years, and rdwfly-i 

Wondered it t tint I if null r 

unmey far \t>mame t ‘ise, h'Ai / 
amitln' I do it far myself. So 
isjit'r tit. duff tny regular >oh, t 
opened i»} t if fey sharpening 
shop in it le basement of my 
ftortte. / ftnty hud <t minimum oj 
to\h k j start iiJfi'f. hut Fotey 
ftmtneed the balance . Vf_V shop 
n tit tirttss tri er this 

year, and I tile the Jeetirn: ih 
rttHtdnt! oiv mi pr sitrtp wiliiout 
answering to HifHrrtwe ehe 
WJIIbim WMCOlt 
Willoughby Ohio 44094 

Husband and 
wile have a 
going spare 
time shop 

r _ t fff it rotWfrsn. 

lion foreman* 
find m \ ^ifr in o nurse's aide. 
Oaf ftdex y/i r i/p fits itt nieety 
with intr regutur jobs , and we 
i nrpi twtrn wfiPif'.v Chtr \ i^pp.-i 
ittdp (Hit Out, \i> iitit* i\ it retd 
fun tit \ httnitifw. 

"I'm stilt too voting to retire 
hit/ when f do f'li hare tf rfn, 
fiood business built up. Fofex 
equipment helps as to do good 
H iiri nutt hr i tie s eu stumers 
bite l Hi lit more jobs tni a reyu - 
far hit sis ii'f have it i>>t of 
repeat business tiu year 
u murid* 

Vidor KOSlDSKl 
Slurqui. Michigan 49091 



This can be one of the moat 
important decisions you ever make 

Going into business for yourself can be the 
most exciting and rewarding decision you’re 
likely u» moke in your lifetime. 

Owning your own business brings you a 
sense of i ndepend e nee . You * re t he boss , set >■ 
ting your own work hours. Your own effort 
builds the business for yourself and your 
family You can achieve great satisfaction 
and profits, if you chmsc and manage your 
business wisely. That's why so many men. 
just like you, are cashing in on the big profits 
Co he made in this fast-growing service field. 

The sharpening business allows you to get 
started with only a minimum investment, re- 
quiring little spate and effort fora successful 
operation. It lets you build and expand as 
fas | . or as slowly as you tike. You pocket 
most of Che money you take in, because there 
are exceptionally high profits with no in- 
vestment in me rch Lin disc. 

If you need only $200 or $400 extra men me 
each month, a sharpening business is ideal 
for spare time. The additional dollars can be 
S PK N T for m ore of t h e good t h i ngx of I i fe . Or 
they can be SAVFD in a rainy-duy fund chat 
the family can bank on. 

More sharpening businesses are 
needed every year 
As original equipment continues to climb 
in cost, owners are becoming more con- 
cerned that the equipment be maintained so 
chat it performs like new. This means more 
companies, contractors, carpenters and 
home owners arc having thcii old saw blades 
and tools resharpened many limes, where in 
the past, they would have replaced them 
with new blades or tools. This is where you 



can step in with the much needed service of 
sharpening saws and practically any kind of 
tool, 

SEND FOB TREE fACTS TODAY t 

This FREE 

B l | i | l' r . i ' 1 r M booklet has 
MMlffiM halpad 

thousands 

Thousands of good men 
have been inspired by this 
fact -filled book into mak- 
ing that first important 
step of starling their own 
business. Ii can he yours just for ihc asking. 

tr covers these important subjects . . . 

« How much money can you make 
« Age, education not a factor 

* No selling la required — customers bring 
their business to you 

■ Lawn mowers and chain saws 

* Sharpening business is year-round 

» Sharpening opportunities In Small towns 
and large cities 

* A sharpening business provides excellent 
retirement income 

* How Foley helps you start 

■ No experience needed, any age can 
succeed 

Act today, so you can have a 
brighter, more secure tomorrow 

Right now, while ihk h slid fresh in your 
mind, (sit-in the coupon below. Wc will send 
your FRRE copy of ‘‘Opportunities in a 
Sharpening Business of Your Own". There 
is absolutely no obligation and there are m 
franchise fee* in starting your Foley Sharpen- 
ing Business. 

Send yrwr name and cddrtxt ta; Cutty MajiufticUiring Co , 
I7ttt Potty ttuilding, Minneapolis, Minnesota f54lti 



CUP OUT AND MAIL THIS COUPON TODAY - OR CALL TOLL FREE 1-1800^328-7140, 

(Except in Ha* ait or Alaska}, 24-HOUR ANSWERING SERVICE. 



Glad he 
chose Foley 



iife, but h hen a betel injury 
fotred mt to t {Nit I decided to 
go into sharpening full time, 
t'rn very proud at my shop and 

g ft) it nn i turice h'A.t holey 
equipment ... if is superb. I 
made over $ ds.Ofti) lust year, 
and this vear it wilt go more 
than $50 t 000d' 

Victor Johnson 
Lincoln, Nebraska 63507 



for his saw 
shop 

"t waried to, a 
i tirpe filer all m\ 





BOOKLET 

3"his litlle hiKik 
h as h e E p c J 
change the 
lives of ifiou- 
sands of good 
people, just 
like you. Just complete the coupon, 
clip it out and mail ii m us today. 
Get started now for u brighter, 
more prosperous tomorrow!! 



^0225^ 



Foley Manufacturing Company 
1 1710 Folay Building 
I Minneapolis, Minn. 5S41B 

^ 1 YES, I would like to receive complete details, 
t about how I can easily start a profitable. Foiey- 
I equipped sharpening shop Please rush me your 
I FREE bookiat, without any coat or obligation, (hat 
~ -jives me fuir derails on how f can quickly si a 1 my own 
I business 

I NAME 



I 



ADDRESS 
CITY 



I STATE 



ZIP. 



AREA CODE 



PHONE NO, 





CASSETTE RECORDER 

{Continued from page 2G8i 



Helps Shrink Swelling Of 
Hemorrhoidal Tissues Inie To 
Inflammation. Relieves Pain And Itch... 

Gives prompt temporary relief in many cases from 
hemorrhoidal pain and burning itch in such tissues* 



There's an exclusive medication which 
actually helps .shrink painful swelling 
of hemorrhoidal tissues caused by in- 
11 animation. And in many eases it gives 
prompt relief for hours from rectal 
itching and pain in such tissues. 

Tests by doctors un patients showed. 



while It gently relieved such pain, it 
also helped reduce swelling of these 

tissues. 

The medication used in the tests was 
FrepiiTfittuu fi ®. No prescription needed 
for Preparation H. Ointment and sup- 
positories. Use only as directed. 



of the capstan flywheel and spindle 
drive surfaces solves the unraveling 
of cassette tapes, 

Constant change of direction 

Many auto players have cassettes 
that will reverse and play in the op- 
posite direction when they reach the 
end of playing time. It will do so con- 
tinually until st J s turned off or an- 
other cassette is installed. Rut when 
the player continuously shifts direc- 
tions rapidly, suspect a dirty com- 
mutator switch at the other end of 
the take-up reel. 

Remove the bottom cover and lo- 
cate three tongs of leaAike springs 
rotating over a commutator hub. 
Clean off all grease and dirt with al- 
cohol. Clean up the tong areas. If the 
leaf springs aren't engaging the 
commutator surface, loosen the 
small mounting screw, apply pres- 
sure toward the hub and retighten 
the spring holder. Also check for the 
possibility of a broken wire or leaf 
holder. 

Demagnetizing after repairs 

After working around the tape 
head with metallic tools, or measur- 
ing the continuity of the head with 
an ohm meter, the tape head should 
be demagnetized, Head magnetiza- 
tion is evident when a high hissing 
or low popping sound, is heard. When 
the Unusual noise appears in your 
cassette player, determine if the 
cassette is noisy or the head needs to 
be demagnetized. 

Simply insert a new cassette, or 
one which is completely erased. 
Turn the volume on full and listen 
for a noisy sound. If noisy, demagne- 
tize the tape head. To check for a 
noisy amplifier section, turn the vol- 
ume wide open, leave the cassette 
out and place in play position. 

Choose a slender tool 

Tape demagnetizing tools come in 
various sizes and shapes, but you 
should choose one that Is slender 
and will get down inside to the small 
tape head. Some demagnetizing 
tools have an exposed metal or plas- 
tic end. 

If it Ik metal, place a layer of cello- 
phane tape around it to prevent 
metal contact from too! to tape head. 
Go slowly hack and forth over the 
front area of the tape head four or 
five times. Slowly draw the tool 
away from the cassette player. Shut 
the demagnetizing tool off after re- 
moving from the tape head. The tape 
player should not he functioning 
when you are demagnetizing the 
tape head- SM 



The Ulti 
With a Be 




Loddiack 
Guarantee, 




The tear Paw *lf s a real beauty 
With Pivot FO$l Lock bar of Schf ado + Steel® ihat 
make's this Lookback completely rust resistant and insures 
rigid durable construction 

it s one you won, [ want to lose 
That s wby, like the enlire Uncle Henry* line each 
knife 35 serialized. and guaranteed agamst loss for one 
year fro«n date of warranty registration 

The Uncle Henry Bear Fkw The Ultimate Lock back 
The Ultimate Guarantee 

To find out more about the entire line all made m 
the USA send for yOur tr W Old Timer® Almanac 



F-tijbitfhqd ntH Cm-nviiic n v 
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When you feel like a King. 




You put eight months of time and every spare cent 
you could scrape up restoring it, Wow, the h 63 Vette 
Is ready to show. You've got a right to be proud. 

It's one of those times a fellow feels like a King. So 
light one. It makes a special moment complete. 



» •** 



KING 

EDWARD 



They Make Those 
Special Moments Complete, 
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DO-IT-YOURSELFERS: 



\ 




Why wait? You can build 
that new 
home now! 



NEXT MONTH IN PM 

■ Can we save our 
tumbledown bridges? 

m 12 Christmas decorations 
you can make. 

u How to beat the snow 
iviJft franf-whee/ drive. 

m PM picks the best 
electronic games, 

■ Guide to finishing 
unpainted furniture * 



ThcjL. sands or ambitious 1 amnios aren't waning loalfona ahome. Instead, thay' rebuilding it 
themselves today.. 1 he Milas Way. 

MILES FINANCING IS THE KEY 

Miles Homes backs deHI-yuurSOllerS before Ihay Starl, We're I he folks rtho say "your 
willing rwss lo- do moat of The building and put your spa re tl me to work is worth more than a 
big down payment " We furnish pre-cut materials, blue print?, ?tep-ljy-3tep inelrUCtiQnS 
and lots more on easy credit terms. 

BUILD ON YOUR LOT ...WHERE YOU WANT 

You can bund in me country or crty...»nd Mn&s may not require your land be fully paid lor 
before building. 



BEAT INFLATIONIST ART INVESTING 

Housing prices are sure to go higher. Buy now. Star! benefiting from ihii increased valuu 

and lake a big step toward financial security. 



THE BUILD-IT-YOURSELF SPECIALISTS 

Miles hag 32 years Of experience helping over 14.QQQ families who have a Idt Or> the hall but 
not a lot in the bank, W* know what it cakes to build a home, and have geared our entire 
organization to serve your needs. 

There's a Miles repretsiilauv* nearby to help you il you're interested in iaklng Ihe next ate p 
He can give /ou (he fult details, answer your questions wiihoul obhgaiion and show you 
how easy il is 10 Stop wailing and start building n new life 

SEND COUPON FOR FREE GREAT HOME IDEAS BOOK 

Oe it today! This book has 04 pages of financing facts lor do-n-yourse Iters, 50 home 
designs, plus valuable mlormalibh on energy saving and decorating. Allow 4 weeks Tor 
catalog delivery or send Si fW lor priority handling. 



There* i re pre Rental I ve 

hear you, 

Phone: (072} 508-9700 



Miles Homes 

7he Dd-ff-VourMt/ar'j Priflrtd 



Sena m( yoijif FflEt Qr «1 Ham») liJflfl Book 

MILES HQM-ES Q?pl MM zOg 

<500 Lyriflnlf' Aia( Il W inn p j p H ji .h Minn S&ilJ 
hSmr» 



Add^r-jiS 

I Citf__ 
| Coumy . 



. Slier 



,Zrp 



Phone 1 



I I plan lo dp □ all or □ onrl pi the WQ'fH 
S i 00 snclPHd ior puonly handling 
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CAMP GEAR 
REPAIR 

MODERN SCHOOLS 

D«M. ha, r*C 

<125 Ptoflti &nj>* n .1 ■( mm- 

Scurrul ye, 4 ru 4 »u FI 5 Ti 1 



LkMLKNS 

SlOVLS 

Bi-aters 

t-'OCJLl-.RS 
(All Models ) 
TtNTS 

CONVhRSfONS 
BACK FACK5 
r^.drrrl rimUrJUj 

Wt* 



Telephone Listening Device # 
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Thli tftvicB n noi in imuwring Mmct 
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Super Pawtrfm 

Wireless MIc 

IQ-ttmiS m®r| pQiVirfyl Wi^neihfrniirs 
frjnuiilti pa is null luiny FM radio 
Easy to rawn BB fc.n iiv baBey InOI rcl | 

Call (»5i r»-1«K or HAd f U.l** SlWiafeptofl » r 
(Pm Id U 5 I CO ip. P o B 4 i PM-MSS, Hkhun FL Z 2 BD F 
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1 OVER IZPtuHIt AVAILAILI 
J FOR TQUC OWN MJJIC tUX CM At ID*' 

I VHiiMniMFii hifiM It in III 1) a* In liaai 

1 11 IF t .tl* m> H wik ■nvilfi Ip r 

H* 4|| 1 f««II HAiltlW* 
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I^UNhtp it Ann Flip Umtrr D 7 FU Dtp- 
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DWHl T* !TH WHH piu itl.llWl O- 
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MU* tar f hi | ». fniH iplp.pf 
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I use These baby fooq jars 

SnapCjp' j'ljfli ip •* In hs**f 

r- n Ditfr " u"’ k'n*,(i4 * ■: . • ■>•» 
•fr-'lik lm in.i ilnr '.rikiny 

a* A Su fi mi hp 1 r'. sh JiipCili'. 
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• UflSniPTlOH IIRVKi: l-^iular Mirhanli-p M.m»LIit 
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Popular Mechanics 

P.O. Box 10060. Dea Momes. Iowa 50)50 



YES! 



Pitiit enter wapu 

my subscription 

la POPULAR MECHANICS U)i. 



□ 1 year $S,97 

□ 2 years 116,97 

Payment off 

BIN Mi 



it tncFbiad, 



Inlllcl htra 



'Nama 



Iptoasa print! 



Addrm 



Ci(y 



Slal* 



IIP 



Your first Cflpy wilt b* Oft it* way to you 
[n six to twoivo wotkt. Watch for ttl 

H A publication ol The Hearsl CnrpofBKm 

Charge orders, subfbdt to publighor's .incnprancn? 

Ubcye AppEy in U.S. a FasuFisiMis only. All 

nik«T eMrtLfbdl lUd Sfc .00 ptr ytlrJ. 



CHANGING ADDRESS? 



liras* 

pro ct 

your iddrtif. Attach currant iddFiii lab* 



1*1 ui 

woaki bifdro ch*n(ifta 

b<T 

and till in your rtam# and your naw oddeoat. 
This, Mill nrvi to iOmur* prompt urvict on 
your subscription. 



If you>e plannihfe to move, pi 
know 9t Icait CiSftt wOBka bafo 



ttM dM labal wtfk gnar n**» aal ■ 

POPULAR MECHIMES 
p.g. am imri, mi mm*, i* 

fob cHMwc of mm u mlt 

CALI TQU FRH Htk?tT «TD 
I Hit* It MM IHM* tail M-UZ- 171 TI 
fa mv rtkat Mkacrlpnaa iMUrim, Mih Mb Jaaa 
Man+i.. C M*—* bftrka Iki#., rOn/UA HfCNJUHCt. 
Pd 111 11*44, D “ 
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Learn solar tedmology 
and dimate control. 




Now NRFs home study 
course in 
Air Conditioning* 
Refrigeration, and 
Heating includes 
training in heat pumps 
and solar energy 
systems. 

NRI training keeps you up* 
to* date with the newest, most 
exciting and important develop- 
ment in energy conservation... 
solar technology New lessons not 
only teach you theory; but show 
how to install and service solar 
heating system^ heat pumps, 
and other advanced equipment. 

And you leam at home in your 
spare time. 

Includes 

Professional Tools 

You gel plenty of practical train* 
ing, along with professional quality' 
tools to perform experiments and 
actually work on systems, fn NRI’s 
Master Course, you gel a high-quality 
system analyzer to help you trouble- 
shoot and check out refrigeration and 
air conditioning equipment, . . a leak 
detector that spoLs escaping refrigerant 




, , .tubing and joint tools for connecting 
and replacing tubing. . . and one of the 
most important pieces of equipment 
you can have, a professional vacuum 
pump for evacuating air and contami- 
nants. These tools make the NRI course 
a rewarding teaming experience. 

You also get NRI's exclusive 
demonstration units ■“ 

...special kits that 
teach you the prin- 
ciples of electrical 
circuitry, controls 
and temperature 
sensing units, tub- 
ing fabrication 
and joint making. 

These units give 
you the "hands-on” 
experience you need 
to reinforce your 
theory lessons. And 
NRI’s "bite -size' les- 
sons are specially 



designed for home study written 
clearly and simply to speed your 
learning. 

Optional Postgraduate 
Training at 
York Institute 

Graduates of the Master 
Course are eligible for a concern 
trated week of resident training at 
the famous York Institute at no 
extra charge for tuition or train- 
ing materials. Here, you'll work 
on advanced industrial equip- 
ment under the guidance of 
expert instructors. Only NRI 
includes this opportunity' 

Send for Free Catalog, 
No Salesman 
Will Call 

Send the coupon today for 
NRI's free catalog showing all the 
equipment and describing the complete 
course. Over a million students have 
trained at home the NRI way You can, 
too. If coupon has been removed, write 
to: NRI Schools, 3939 Wisconsin Ave., 
Washington, DC 20016. 




NRI SfHOOi.* 
tkiiM* Mill taiiEimiMi^ 
Ubatttn taibr 
JMfl ft'IWDfniln fatiuc 
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milajt I W etaktd, I mis- 
Miitd Ihw h am 4frU|uHnm 

NU IMrSWAN *111. < ALL, 




□ Alt C4ft4 fcfcwfet. XriH|rnfkM ft HrtI 
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□ IviulJ Fji|ii:h Smln & Impair ftnunr 
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□ AuletTHiUvr Mttlmta — Bttfiml M»4n 
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If you’re not home 
to protect your family, 

leave it to First Aiert. 



introducing 
the new First Alert 
Family Protection 
System. " Now, one system 
can warn you of many 
household dangers — the new 
First Alert Family Protection 
System. Because of its 
advanced wireless technology 
this home burglar alarm is easy 
to afford and easy to install 
The system comes with a 
receiving console and a battery 
operated door intrusion 
transmitter. Additional 
door and window trans 
mitters can be added to 
custom design the system for 
your home. And, 
a remote siren 
is available to 
alert neighbors 
and scare off intruders. 



The receiving 




console can also 


Ljli 


monitor com- 


jLi fl 


patibie First Alert 


If 


smoke detectors which can 






warn you of fires that start in 
remote areas of your home, 
And it can monitor £ 
First Alert gas 
detectors for warning 
of leaking propane or 
natural gas. 



ff 




Finally, a hand held| 
personal emergency 
transmitter can 
activate the remote 
siren outside your 
home to scare off would-be 
intruders, alert neighbors and 
summon help in the event of a 
medical emergency. 

Home or away, protect your 
family with the new First Alert 
Family Protection System. 



It’s all the protection 
you can ask for. ^ ; 





and family protection. 








Just reading our catalog could help make you 

a better craftsman. 



SuxJ&VH'Hxfciil 



You're only as good us your rools. And your tools are only as 
goad .is the company who sl-JIh them. That's why wcVc designed 
our catalog to be like no other hand rood catalog that you've 
ever Seen. 

It’s more than an ordinary listing of over IjGOti woodworking 
tools. Instead, it's a 1 08 -page book with superb photographs, 
brnest spvcifii; aihmand reliable descriptions of took which 
cannot be bought in your average hardware store, And it's even 
more. 

You'll also find cart ami use information, s]H\ mJ ''how-to" 
sections with easy to understand drawings and other pointers 
which will add to your enjoyme nt and help int reuse your ^kiJEs 
as .1 woodworker f rom the hrst section on Chisels and Knives 
through (fit last section on Turning'linth. we've tried to have 
every page reflect the quality of t>ur uncommon 

tools. It wasn't easy, hut then again,, nothing good is. 
So send us rhis coupon today. We want to make it 
easy lor you to bc 
as gc md as you 
can get. 






Company, Dept. PM- 1 L-Y 
Avu„ New York* N Y, 1 000 1 

S4ThJ Jfl(" yillLU jrii. Jf l in I u.!l! UN ll v 3 ildVi‘ t flL liJI.L-d } j , 
'’M nd iru ]«ju r i, itilujj LHi IMt A ‘'VCIVs &rai*.ihjn c 

Hi-fi - k i I lut iki.it as. whtU 
Njilfc: 



AJJfC'iC 

Cuy 



Si*ii- 



I jrii.l i#n l r 1 1 on mi i _lii 4 ihljjn mi f H J>rp 1 Ti.>o3 1 W 
4 ,.nlv U il r i* 3 * '!i II i.h 1 ilifntlr n» : U 1 ' vgky Timli, 
P.O. tV.N 4»S,OiwwJ.<)nLtr*> KJA ITI. 



Now you can have a Jointer and a Thickness Planer 
all in one affordable machine. 




Here'S □ truly extraordinary machine which is 
part of our line of 5wiss-pr«isien INCA power 
tools, which is ingeniously designed *o 
meetlhe specific needs of cobmelmakers 
both professionals andomoieurs ahke. II 
combines o tQYt "capacity far edge jointing 
or surface planing, wilh a 10 ) 4 " x 6 Y 4 " 
capacity for automatic feed Thickness 
planing, All in ihe some machine. 

Here's how this dual capability works: ( 

First you surface plane one side of a 
board (up ro JQMt” wide) flat 
on the |t>inter surface. Next adjust the 
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height of the thickness! ng table by means of a 
convenient hand wheel.. Then start your board through 
wilh the planed {flattened) side down and ihe pressure 
rollers will feed it through the machine automatically. 
The resuli is 0 satin- smooth finish on 0 board that is Not 
and parallel from end to end, 

As in ihe case with all our INCA machines,, the 
Model 510 Jointer/Thickness Planer is made lo 
industrial siandords from lough, pressure cast alloys 
far rigidity ond long wear. The planer table has a 
Surface of Stainless steel ond everything obout it is 
more than adequate for the mast demanding 
professional applications. Its. compact size makes it ol! 
the more Suitable furcpbinetshopsortoiake on the job. 

The price? Only about £1,400 complete with motor. 
Or you ca n ho ve ou r sma He r ca paoty Made I 4 1 0 w 1 th 
an optional manual teed thickness mg attachment tor 
only aboul $600. And we thi nk that's quite 
extraordinary. 




Garten Wade Cam pony, Dept.Mw 1 1 a 



302 fifth Averi ue. 

New York. N.Y 10001 

Gentlemen: 

Please send me your catalog of 
INCA stationary power took. 

I have enclosed $1 00 ta cover 
postage ond handling. 
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160 Pages 



ASSEMBLE * DRIVE 
YOUR OWN FULL-VIS SPORTS CAR 

Tlfcf All-N.w' ItTt AIT CAM GUIDE Hu I) mil." 
Mow |h*n lid tidlmg lull - ILZ» car k ill * 

ln-e*pttnfHcl** - D«k*ll«d r»i It* i * Agi<i.nt Kt* 
Ol'Klaiy 5*Clion * HtniJ-ilD* of plrotDI fimrr 
fe* r »« puftlUhnO ■ Up- li-dil* PIUS* ti5rtipirii{Mii 

• Naw-lo i ■ 4p*C!liCll-Dnt * bD-l-yDUJStll 

fialuroi * Firtt * Qkdgf-i * A^cnioripi » Jknd 
mucn ffiOf I . . . 
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□ $7 POilpitid □ *1G Rush M«dt & Foi#ign 

Sand Today To AUTO LOGIC. INC. 

p 0 BDk507J, Dep P-H119 
Wilminglofi, PE TM99 



Enjoy a roaring fir* * . , 
the easy way. with PM s Log Splitter! 

What could be more pleasant on a 
cold, cold day than the warmth of a 
roaring fire. And* you can have all 
the firewood you need and save time 
and money by splitting that firewood 
yourself. POPULAR MECHANICS LOG 
SPLITTER exerts some 10.000 lbs. of 
pressure and will easily split 2 ft- 
lengths of maple and ash togs 12 
to 14 inches in diameter, With an I' 
beam backbone, double-acting hy- 
draulic cylinder, control valve oil fil- 
ter. 3-hp, gasoline engine and other 
features, you'll find this log splitter 
easy to build and a fun thing to use. 
And, you'll save your back from ach- 
ing as you split logs the easy way, 
Have more time to enjoy the crack- 
ling fire in your fireplace. Use it 
through this year, or start getting 
ready for next winter. Either way, 
it's a very sound investment. Send 
for complete plans and step by step 
instructions for just 18.95. Send a 
check or money order to PM Plans 
Library- Log Splitter, Box 1014 Radio 
City Station, NX N Y. 10019 

PM LOG SPLITTER 

fe lUNin c !E3n-|*)[M IrtsH Id n:i!s:,l:. i ■ ei owb# nfciqf‘1 
MMflERKQ f£R«H w 




Make this 
plate butler 
for your 
cupboard 



T his miniature set of add-on 
shelves for a cupboard lets you 
stack plates according to size* so you 
can remove or replace them quickly 
and easily. You can adapt the idea to 
Stack saucer?!, fruit dishes and other 
pieces of tableware. Besides orga- 
nizing your cupboards for easy ac- 
cess, the plate butler lets you store a 
greater number of items. 

Any Win. stock, solid wood or ply- 
wood. is suitable for making the 
plate butler. The one shown is made 
of alder and finished with lacquer. 
You can modify the plan below to 
suit oLher plate sizes or to accommo- 
date more plates. Measure the dis- 
tance between cupboard shelves to 
determine the maximum height you 
can make the sidepieces. All the 
joints arc simple butt joints. 

Begin work by measuring and 
marking a i-iu.-sq. grid on paper. To 



The pint* buffer fits rwatty into n cupboard 
corner and lets you efficiently store three 
different sizes of plates. 

make the shelves, mark off the 
straight dimensions of each on the 
grid. Then locate the radii for the 
scallops. The curves on the aide- 
pieces (A) are in keeping with the 
overall design* but may he omitted. 

Use carbon paper and pencil to 
transfer the pattern to the wood. 
Cut out the pieces and sand the 
parts smooth with 80- and then 120- 
grit abrasive paper before joining. 
Dust off and use a tack rag to re- 
move fine dust particles. 

Join the shelves and sides with 11 
lVi-in. p No. 10 fiat he ad screws in pre- 
d rilled holes. No glue is used* so the 
unit can be taken apart quickly for 
storage. Finish with spray lacquer, 
following the directions on the 
can . — Bryan M. Vincent 
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Climb aboard! 



Here are the deadly aircraft, ..hard 'fighting 

raging naval battle a... 



infantrymen 

your# to thrill to when you ohooee 
from two outstanding sele cti on 
of military books 
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Any 4 books for only 98< 

with membership 

Tht M itJirv Booh Club utters lit own cimpulr hirdtwund 
e*t*iH sofliituiMS Jilt «d m w* Id lit special ptuss ind 



Min lhf b- -miisig hi ui i K H sent in lunch out bilMds it H msIi 
.' g.'ug up a burning hE»ch on 0- Day ■ilt.ning lly wiy willi hind 
twufttindraitiriirt KMp wui lyet tHM tor mimy mri- 
scopes inibE North AllartliC fight alongsuh linh cpmnundpif, 
Iflhisr pilots, gunner's sum and tough Jugiacr sotouri in 
Mntl. iht Pick. 1 tuopi . >iOiti i»c Viitnim 
tICh mpnlti vug'll iitforr tup Umdgi Oh pwkt ybu lew 
r'riij rr in^.srd 1o cnnow i«y tour or tofw vfAinwt W rwly 
$A< plus shipping and handling wito mrirsdichip n tnei Club 

How the Club works 

Mrn ynm Jiwnfeifiiflp i idMprtd you'll rrrc r.r lomr 
bar*-, tor *JH< iplui shipping ird nndhng || yog ue noi uln 
htd, rqtym Etam wrtlun ID days CIKII your membenhip ana 
y*u 13*1 nothing 

Out* jfou'vfl purchased imsI ItKir burNts dur--ng yqyf hrpt hvo 
y«rs pi mfmftsrsmpyou may resign |l vtfltrnv 
iM»ut*wsy1eK)f #t«U (liluwi I yeif) you'll PtCHW, bee 
me dub i itilgirirNi deitnPihg lb* Cuming ultCbOn end illir 
min . *hc i uvt yon up ip pH put*sh*ra' iditait priori 
ir j-iiu winl mn litacbaiv do nolMg d *ul be shipped tn 
you luldduiicilly II you wew >n iltt'nida or no touh pt ill 
mdiCJit yfluf iKtietincf on list eider Iprm md r#lyffl n py me 
Oils nmcihsO Tnji dim ailews you 10 days lu fltoOe ir you 
'tet v! *n unwatond selwliwi bKivSt yuj hid lass lhan 10 
illys mlurn dlt(hjr«[p«nse 1 litre IS 4 Jhifipng and n* id my 
■purge on ill boon Shipped 
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FREE! When you join. 

2 Giant Full-Color 
World War II Strategy Map* 
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NEW EDITION 

POPULAR MECHANICS CATALOG OF PLANS PUBLICATIONS PROJECTS 

A, must for all homeowners and do-it-yourselfers, Build projects the whole 
family cart enjoy! 

To mark the 75th Anniversary of Popular Mechanics, we have published a 
brand new edition of our famous catalog of Plans, Publications. Projects. 

For the past seventy-five years Popular Mechanics Magazine has been the 
leading publisher of plans and special publications for the do-it-yourselfer. 
Now we have listed our most popular plans, and all our famous special pub- 
lications, in this brand new illustrated catalog. 

PM's new catalog is loaded with photos and illustrations. You'll find listings 
for over BOO plans and publications along with complete ordering instructions. 
Send for your catalog today! Only 50£ postpaid. 

To order send com, check or money order to: Popular Mechanics Catalog, 
Dept. C7S, Box 1014, Radio City Station, New York, N Y, 10019 
Wthf.es li t subIilhidt nl hHm Miii,unn i pi*swi ul TO HEWST COAPCMHQil 




The splinter is a vuoodscrew that 
slips onto a FTQ shaft or bolts 
on to the hub of a ear or. truck. 

Because of its simplicity and size 
it takes little room to store. With 
its design, its a precision tool thats fast, efficient, and very economical 
to use. We have a limited warranty for one year on the workmanship 
of the splitter. The cone is 8' long and 5* in dia„, and fits a PTO 
shaft of a tractor or a five lug nut American car or pickup truck. 



Protista Tool Co. 



PO Box 2541, North Canton, Ohio 44720 
Price PTO-98 00, car or truck- 135,00, cone’60.00, tip-20,00 
Shipping and handling included, ( OH. residents add 4% sales tax) 

SMake checks payable to Protista Tool Co- 

Monev refunded, if returned within 30 days, 





PRICE BREAKT HROUGH! 

LCD I Only 
QUARTZ I $39 95 
ALARM WATCH 



* Ooofitam Mmutea Seconds 

■ Month. Dale. Day 

* 1 Minute Alum 

■ .All Stu-Wlfl.) Si Ml 

* Ad|u6lat4a lii/v] 

* Water Resistant 

* l Ywu 

* DcIukd Curtflon* MO0W 95 _ 

* a Of A/VlSA, M.C cm da O.K. 

Qrty 309 95 plus 12 X shipc".^ 

■tsurara* (Galii. res add 6% tax) 

TRtAC ENTERPRISES 



3131 McQMkIi W. OfK 446. Lot CA 90007 



DISCOUNT TRAINS 



JMio 



«r a e pc na Die illustrated DiscQunr tc s - 
i ra -I rna accessory cj‘103 mdudmg 
viluatte niujKjris Mundmds oi 4 nns bv 
IJOWl. Life III*. CjfQiMS. WUMTT4 
and more Hiatr^nti up 19 50 % H* 
focose t? DO ijncUHte gmlaga and runUim^f. relunduUK 
il enter 01 S£5 M nr mute b 

NalloriRl Train Hobby Supply Company 
tap* tlPM. In 41. FUui tteBtea. ImUr. NT lltfl 

BASEMENT TOILET 

F usoes up lo ts'ST'iiti s*w®f or sisphe 
lank cy pawerTuI aell-oonlained fKjmp 
OC*r»trt (?y normal wJtrr prtoiur* N$ 

tfigoinp 1.1 o noors C‘og wstant. easily 
nsUfted Mate Daumenl <nta game 
room den apartment vrith private train 
WTiie I or tree hieralufe Otiltf inqvifi&i r/iwfWd 
CQSSMFG Dtep[J- 3 S BQi 1 D 947 . h^uston . Te*** 77 Q 1 6 

wood pattern/ 

FULL SIZE LAYOUTS ^ “Jwi-t* 



*■ Tove 
* CRAFTS 

itithi 

IS* 

HOX 3I1A WAYNE, H, J CJ*7G 





mttkhjI T»«i-Lr« 

C KISS- CROSS 




PM LOOKS AT 

ANEW 
WOOD BMCH 




Use-test consisted ot gouging soft 
pine— circled area— then patching and 
Staining tq check finished appearance. 



F ussy woodworkers will be hap- 
py to learn about a new latex 
wood filler that takes stain rather 
nicely. When the patch ih to he 
stained, you immediately wipe 
the newly applied filler with a 
dampened doth. An hour later it 
can be sanded and stained. It's 
well worth a try. — /f\W r < 




Wood Paich can be applied with putty 
knife; excess Is immediately wiped off. 




An hour later, material can be sanded. 




Small repaired area {circle) la practically 
invisible after staining. Product works 
well on such smalt patches. 



SPECIFICATIONS— ZAR WOOD PATCH 

Laic* b*$e wooo lilts- , kutr waihatile 
AuMbta m We. 1*. «m It* cam ter it 1 5, *2. 1 5 And 
S2 te respectably, si hantJware and paint a bora* 
Mam/actuiar: UrrNad Gilaanite Usbofabones, Scranton. 
Pa. 10501 
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limplilin 
■ IDd^nn ulir . 
repliiCi tatiBnes 

• Mb m it ling □( cflfandir. not ivnn in 
iup yuri 

Spict igt icturtcy 

Now you'd nev? i worry about sewracy again Because 
Ibi Suriw;;!::! will keep ygy on lime far !fce rt5l sf your 
L?e Aic-irato to within 1 sac. yet month I 

Solar aflv alfkivacy 

MlallaHif * solar ralLt a-.:tfl maHr*lly CDOVtfl mm fig ht 
daybght oi oTdiMTT bulb light inti usabto snaigr far 
Storage Tbfl EEi’e: cels Iasi nr+naUr brerer Sd ynull 
-. =vf- replace a watch bstiHry igalQ 
Programmed far aver ■ c calory 
The bi;L^ In computer on a chip will always display the 
correct uroe date ani ranntb Also. LI automatically 
, = v the watch calendar hr fang and shot! Eicnlhs. 
.EE- rtarS afid Its p rcgrammK unfit liia vaar 21QD 1 
Easy la nai 

Th? Oalural «tda-*lj*w display Ms you tell the lime day 1 
aod data without twisting ynr arm ala an "a cnJor^ • 
shi? JMSitscn 

Humbe rs alway* m*iUi 

Fgur varying hghl inlansLljes art built Into !ha viewing 
disjj-ay alawtng the 3 an watch In adjust automatically 
v any light This means you can always, read tt even 
in the brightest sunlight 

ID Sisplijf In hd tent 

The Sun-watch to capable d displaying the (allowing 
infarmailnn hours * minuets * seconds * rannrhs * dele 

• day* leap year * speed eaUbratsofi * AM. FM tndteitor 
•Htcr-ds count -ofl 

Eifrom* accuracy 

[fabke othir aSectrealc witches usLng tur-Ed cry s tola to 
ccninit timing accuracy lie Sunwatoh incorporates i 
unique programmable. alcroctrculi synthesizer lo 
II the ELrel wmlch In history Uul Is accurate to less 
ihan t acood per month Than 5 times more accurate 
i haft the Lalesl guard Accutrao 
Tha Ptwf Satire* 

Tiny sliicsa power ails which are constaoily being 
energized by natural sunlight daylight or an ordinary 
tight bulb heap llut Sunwatch aoergy storage system 
diarged Should the watch not be exposed to Light II 
will ewinaw eo operate tor months on stored power 
Tk* mail i idee It uchble wil ; K in tin we rid 
The workings ai lbs watch solar panels energy cells 
quarto crystal, eompuler DU a Chip, etc are all 
r.&nijT seeled in a Lex on module Tils module to so 
unique its protected by II 5. end foreign patents 
Camplrtely waltrprflaf 

Lears the Sun watch In sail walai far months Dirt wt!i 
it in depths up to 750 (etl There art na openings — 
rragnetic state bars activate ill fuiumcps With Sun 
watebs Bxclustrt permanently sealed Laxar. module 
than are as O' rings or seals to leak 



Shock raiiilanl to 25 QQO G = 

You can crash U IjUd t rug surfaced brink wall al SO 
mph with nt noticeable Effect Wear Li while domg 
heayy work, exercise or any strenuous acuvlly 

Tam per* 111 r« r«si*ls.iil 

Phi the Sun watch in boiling water far 3D minutes, 
freeze 11 to a block of toe for a year £xlreme tompera- 
lures will cun damage your Sunwatch. 

Pressure resistant 

Thar* ana no air spaces inside rhe Sun watch There 
(ore. II fa not suscEptlbla to high pressures such as 
m:gh: he encountered diving !□ great depths 
The par led welch bp ■ lifalinu 

ImegllM gpUi second accuracy far the rest cl your hfa. 
Sun watch Is a virtually indestructible, braulliully 
etylBd, ipace-ege IlmtplaCE. and Its available in threE 
exdllog lirusbes Brushed stainless st&tii. Gold pLattd 
stalrdsas steel or a Durable black finis b on stekoless 
sleet All Sunwetches Dame wilb a matching stainless 
awl bend wllh retnovable links and adluslabla clasp 

M «i« ifi lb* LTnilod Slat** 

The Sun wetch. designesd by Ri^er Hlfihl, was being 
wceh by Lis Lnvactcr nearly a year botore lilt Ifrsl 
elEctrcnl: digital watch was even available ID lit gin 
ersl public. Since that tints constant anglnnrLng 
aliens and daslgn Impmvvmvnia hart be>ft m-i.de on 
the bunwiZch la incorponte ihe latest in digiLaJ nuenj- 
Clrcuif and wler power technology Thus the Sunwalch 
taday rtprtsanls stars oJ-rtw .an elBcironics. lecbnology 
Tt is felll in l'. n .a same rlcli standards prariiced by the 
manufacturer in cnaehngsophuiicatad computer micro - 
Circuits tor ’hs G. S Gcrtrnmeni! and cl her major 
users el ih«e camponsnts 
* A mrl ibnt othrir Solir Witches 
n-.gej FlKtlJ dsslgnar c! ljie Sunwatch states that 
there Is 00 Other com plainly solar powered watch on 
the market today Dalras □( solar power by ether watch 
manuiaclirers are based sc the use al a small flolar 
ceU Cue to their limbed sLze, these calls can Th proven, 
In lechnlcel terms to be o( virtually 00 slgniilcanl value 
in EECeoding the life al a watch battery Far (tils reason, 
all ether so-called solar welches IllUSl have rsph:E- 
HhU fcaiierlES. Thfi Suawalch's pmEr storage system, 

however need afirtrbe changed and is, in lad perma- 
nently sealed lo withstand abuse and the Elements 



Unique and memorable gill 

Available In a ape dal gift box see order form tbs 
Sunwatch makes an lira! gift for special hrlldavs 
lUrtbdavs grad nation Fathers Gey Etc PerEacE lo« 
busioass peopte. cBflxmul 8TS touchers atbilElES and 
spots tot en. who rtqulra eplll smmnd accuracy 
Fr» mitani in graving 

At your fflquMl, tech Sunwatch will he band -engraved 

with the name you specify 

Limited Warranly is y^ur preledian 

The Sun watch is wvertd by e 2 year llnilfact warrenty 
issusd by fljah] Tima Corporatlim imaJinlacturErs of tha 
prestlgUtUS Synch ronar 2lQD'i and Included with ynur 
watch A copy of the warranty may also be obtained 
bee d charge by writing to Future Conceptu, -41 HnLliLay 
Park Dr. Haup^aga. NY !t7S7 This warrenly girt? 
you specific legal righto, and ynu may also hart other 
rights which vary from stale to stoic 

15 Dt*Y i« rifle trial alltr 

Order your Sunwateh today and use It far 15 
days. Then, U you are not oampletely sa \is- 
ftad return 11 fur luD money back. 

CREDIT mum OMEHS CALL 
TOLL FREE B00-B45-7252 

N.Y Residents Gall CaLiect 51 B- 032 4550 

OH KAIL THIS MO RISK COUPON 

Futlin Concerts 4t Hdlday Park Uriwn 
□epi. 175 O Hauppaugt, New Kbrk 1 17S7 

PIiih Mai *r 

Bruahad Steinleffi SIeI SuflWBlchflB 
ftl SiaSSEeoh 

Black FLnlsh on StairJffis Steel Sunwetfwe 

Bt 5159.95 each 

Gold Rated Stainless Steel Casu Sun watche-s 



at $179 9& each 
.Gift Boxes al 54 35 wch 
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isurMt- fijiff ttoto 
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Polymer 'glass' sealant 

Revolutionizes car-finish protection and keeps your car 

never have to put wax on it again! 



showroom bright for years — You II 

Available only at a service by now car 
creators lor % lOG to $£00. Now do It yourself 
In lau than an hour for only $29.95t The 

original GloS&al* with Polyglassf (Offered 
by direct order only, not available in any 
stora, 16 oz. bottle, enough tor 2-3 avctage- 
aiz-od cars.} 

The element! vs, your once beautiful car... 

You've probably experienced it. Your trea- 
sured , sh tny new a utomobile g radua El y fades 
and dulls Oxidation sets m and I he once bril- 
liant, g lossy finish turns chalky and washed 
out. Even hours of waxing and bulling can't 
recapture that new car Look. ..Until this new 
chemical teiencei discovery. . . 

Never pul wax on your car again ...GloSual* 
is not anything like a simple wax or polish, It 
is actually a miracle polymer glass formula 
tion serving as a power! ul sealant and a beau- 
tiful exterior finish When applied to your 
car's finish and chrome ns Etoctromolacular 
Action literally fuses It to the surface. Locking 
in a brilliant shine for years GloSeal* with 
Polyglass actually changes the molecular 
structure of your car'* brush, It poneltate* 
through the old wax and binds itself with the 
surface. 

GloSeal* with Poly glass is impenetrable, 

non -porous and virtually impervious to dam- 
aging air pollutants, car- wash detergents, salt 
air and wator, hot burning sun, cold winter 
winds, grease, wax, acids contained in eggs 
and shaving cream, ultraviolet rays and even 
fire damage It also provides a brilliant, rich 
shine to yout car's finish, keeping up the 
appearance and the value of your expensive 
investment 

Proven is oxide Hon from starting on new 
cars. ..and actually removes It from used 
modelf! GloSeal* it literally a Glass Shield 
thal becomes part of your car's finish. Your 
new car's paint is guar 
anteed not to oxidixe 
for up to- 3 Years! Then 
GioSeal* it again lor years 
more o! protection. On 
ueedcars, GloSeal* will 
actually re move the sur- 
face oxidation, add gloss, 
and stop normal oxidation 
for 1 year before you 
need to reapply It is 
similar to covering your 
car wit h an i mpe net ra ble 
coat of polyurethane. 

Enamel spray paint can't 
even get through the 
clear glass shield . . . 

When this new profes- 
sional a utortiob've product 
is demonstrated to car 
dealers, the "spray pamt 
test" is used GloSeal* is 



applied to a car's hood following the instruc- 
tions. Then enamel paint is sprayed directly 
on it, along with Magic Marker and other 
solvents. Then, to the observers' aston- 
ishment, all of these are wiped off the hood 
with a mere cloth. Nothing, not oven dirt 
and dust can adhere to the surface! 

Important: 

Many other "polymer ' car cars products are 
unit nary silicone ha sad formula flaps, similar 
to a synthetic war, at evidenced by their war 
like lee! GfoSeel* with Pofyglass is an entirely 
different product ft is far mote advanced, 
glass-like, slicker, pro* idmg a hotter, "jluclre- 
moleculat" adhesion The result ss a richer, 
deeper gloss than you have ever seen before, 
plus months alextm r tjiis.i enclosed" protection 1 



No rubbing, labor, or buffing equipment 
neodod. , GloSeaV goes on aasily and 
quickly. You wipe it on, let dry, and then 
wipe it off. It lakes only a few minutes — less 
than an hour. Between washes |usl wipe 
our car with a damp cloth to reactivate its 
riiliant dirt and dust • repelling ehine. 

The Incredible GloSeal* Brilliance and 
Protection Guarantee".., IE after using it, 
you are not pleased tor any reason, return 
the unused portion within 2 weeks o! receipt 
for a prompt refund of the entire purchase 
price. Further, if you apply and maintain 
according to the in trl ructions and GloSeal* 
does not protect your new car for 3 years or 
your used car <90 days old or moTo) lor l 
year, we'll return your small investment on a 
prorated basis \ Note: GloSeal* is 100% aato 
to use - it can be removed with mineral 
spirit^ 

CALL TOLL FREE FOR INSTANT PRO- 
CESSING: 1-800-235-6945, or II busy I- 
600-2356961. Calif, res please call 60S 
966-7187. Or send coupon 1 

Promptly ih i |i llhn la Mowing order II nal KM*. h-IiiIi.i I 
C4A I n-f nr il 1 h$ nni-qpi.1 POillGrt Wi'hlrt 2 wW*ki Ifti A quick 
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Cl Pfll phip I haul* ^ 9? jpd *2 00 iipppiEiEi S 
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La III 
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GloSeal* with 
Polyglass. 
Already on 



thousands of 
vehicles. 
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iPihrh ■ SAFETT n.jhr an J d?r H* r 'riv«4 * SI- 
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home installation, ,4 jirti i-3 hiun « save up *□ 

SOkn d'l-Kl IttEtBry pwrtkaM nnj FF Bl UK tiHn. dd\/*rry 

* QilAlAMTffO vfii yfar * Fill brnhiin 
HILFMAtr lqi.ipm.nl Cm . In PMUW ■*.***. Ml «1fll 



IMPORTED 

LOCK BLADE ^ 


1 9 CM,.^IL»n a iq -j* p 

1 *N" C I**#4 *“.aU u a , 


' 1 1 rl ' * . 4 ’’••I 






l«M[4ulS 


. An.ir 


A -m 


^ nir.c»i|p-lD 


Tijugn 




n '**+*•■ pi.L 
ctoi.nj 








S'BB H It* 




1 Cl ■- 3 r- llB, ni*li 
IN-' tlftlB ' i- l* 




k i al 


ti,g i.-i! 




'.a' in' n'p 


IflrtB W » 

Li 1 -J ■ V* ItmrHil 




n*-M i,.' 4 t rr-.r M, 


l ,d hin.7 . .g 


WESTBURY SALES CO. 

an m 4 p le awe. a ?pt i ii-pm ive st bur v n v i i sbd 



The other Half 
of Security 




I neks und deuc b#is i?f: only mm (ha 
gou iamb i ri.it iiAmK me dwr A ^ivifr 
kick Tieans ripen hfXjHP uveft (0 Ihe 

uninvited 1 

The flflW JAMS ri rE 1 " exitFrtlB the 
'jlrenglh nl .my Iqnk syk,lnni Made of 
Mnei il nofl'j tiehmcl tha sink* (KAtn ,iih) 
Ihe structural stud pi your wall 
Makes lorcm-K wiry loo nmcin hi lackm 
Ejsy ro Install Comes with iimpls 
initruciKins .li i; ws own ofiii cm 
50 plus Si Q5i shipong and hnCidlinQ 

Dept PM-119 

P C bpk 10. Hew Britain. PA 18901 
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PEDALPOWER enCltlrtu new fieebic 
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.h-Aii rkie. Call or 
lend ftr FREE 
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COMPUTER TECHNOLOGY 



Excuse Me 

The wa tch shown here is the newest concept 
in today's electronic marvels . Can you figure 
out why? 




we salute Natron Their innovative fech- 
oology has brought ue a breakthrough in digi- 
tal Matches. 

Natron, one of the world's most admired 
watchmakers, has developed the moat ad- 
vanced lime piece of its kind m the world By 
combining every known computer function that 
you could possibly dosire in this spaceage era. 
Their quality features and advanced electronic 
knowledge is truly outstanding. 

In the early 60's we began hearing about 
electronic wfistwatchea, whose basic beat 
came from a tiny tuning iork which provided 
accuracy guaranteed to within 2 seconds -6 day. 
Soon they became the beet Sellers in |he 
country 

By lm> mld-70's an absolute explosion in digi- 
tals wee eel oft, with prices reaching as high ee 
51,300 Manufacturers were working long 
hours day and night to keep up with the demand 

Now approaching the til O' a wo find that there 
are hundreds of menuiacfurers around the world 
making digital watches There are models that 
toll you the time in two zones. Some offer a 
dally alarm, others a chronograph feature, 
ranging in price Irom $1 25 to 52,500 

Our company was faced with n dilema. Which 
digital do we offer our valued customers in our 
national advertising campaign? 

The president of our company was intent on 
Finding a watch that had more microelectronic 
features at an affordable price ihan anything 
else on the market 

We made a study of all the watch manufac- 
turing companies in the world. Omega' a Marine 
Chromgraph 52,500, Seiko's New LC Alarm 
5300 to Mercury's Global Executive at 5125 
The results of our experiment were unanimously 
in favor of the Natron Alarm Chronograph, 
because this superior watch offers more fea^ 
Cures than the best-selling superwatches rolled 
Into one. at a pnce the American public can 
live with 

The following ere the reasons behind Out de- 
cision Natron 's daily alarm sounds everyday at 
the hour and minute selected, its computer 



brain never forgets The stopwatch feature with 
lap time operates independently at the flick of a 
button, Your choice Of eight time zones in eight 
major cities,. Los Angeles Chicago, New York, 
Rio De Janiera. London, Pans. Cairo. Tokyo 
afi programed by you in Natron's computer brain. 
You writ have seconds, minutes, hours, day cf 
the week, month and date The Natron Chron- 
ograph also remembers the days in a month and 
instantly recycles, to the correct lirsl day cf 
the monte Nine sp&teage tenures in all, 
complete with a computer counter that will 
count your gotl strokes (up to 1 ,300). 

Service played a big pan in our decision The 
watch is guaranteed by a one-year parts and 
labor limited warranty — backed by two Sub- 
stantial companies. Since the Natron digital 
watch requires very little service other than a 
new battery every lew years, which can be re- 
placed by any jeweler, service has -become less 
concerning Should e malfunction ever occur 
[here's a prompt Nation service -by-mail center 
as close as your postman — further reassurance 
Thai service was an important consideration In 
our experiment. 

One of the major reasons lor our decision was 
price. We went to the manufacturer and pur- 
chased thousands of watches directly from the 
factory without the normal mark' ups by im 
porters, wholesalers and distributors. 

We now can offer you the most advanced 

digital watch m the world lor only 569 €5 

We would like you to be the judge. Order lbs 
Natron Digital Chronograph Alarm from Chand- 
lers on a 30' day trial basis. Make your own com- 
parison compare Natron's quality features with 
the Omega, Seiko or any other brand. Examine 
and compare Its accuracy, its alarm, and its nine 
chronograph computer funclrons. 

II after a factual side-by-side triad, you aren't 
convinced that its quality, accuracy and fea- 
tures make it a truly remarkable watch, return 
if within 30 days for a lull courteous and prompt 
refund Chandlers promises to accept the return 
of your watch with positively no questions 
asked and ever rotund the £3.50 postage and 
handling. There's rp Risk 



X 

\ 




National eigc ironies £ Watch Co Ltd- la a 
substantial public company with oyer forty years 
of manufacturing the most advanced watches 
known and Chandler's Is one cl America's 
innovative marketing companies specializing In 
unique products — additional assurance that 
your prudent investment is well secured 

To order your Natron Digital Chronograph 
Alarm, send your check for sag. 9 5 for the 
silver-tone model or 179.95 lor the gold-tone 
along with £3.53 per order for postage and 
handling (Virginia residents, please add 4% 
sales toxf 1* our address shown below or 
credit cord buyers may call our 2 A -hour Toll- 
free number below 

We will promptly ship your watch, complete 
instructions and anO year parti and labor limited 
warranty. Try your own experiment and prove 
for yourself how outstanding the Natron Digital 
Chronograph Alarm realty Js 

There'S no risk when you can own the best, 
Order your Natron Digital Chronograph Alarm 
with complete confidence, at no obligation 
today. 

Chandler's 

Inn ova five Products 

Dept CC. One Chandler Plaza. Box 137 
Chantilly, Virginia 22021 [7031B3M456 

Call TOLL-FREE, .... 800-638-1 287 

In Maryland Call 600-492-1275 

ASK FOB OPERATOR #132 

CkiFHMwt, me., liTi 
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a versatile multi-functional clamp 
kit enables you to make the exact size clamp for the 
**000 BALL" size/requirement, using only a screw- 
driver and metal snips for easy construction. Sizes 
range from the tool box kit #4000 (0.5 ft. of band with 
3 tightening assemblies) up to the larger shop kits #4001 (100 ft. of 
band with 25 tightening assemblies), #4002 (50 ft. of band with 10 
tightening assemblies) and #4004 (box of 10 tightening assemblies). 
Band splices are Included with each kit to join/extend short band 
segments. All parts are 100% stainless steel including the slotted 
hex-head screw for lasting performance. 



A must for maintenance depts, heavy equipment, form, a \uto repair, 
workshop, marine applications and off -road RV vehicles 




1. Cut required Imglh of band Irom roll wiDi snips, eokf cftrral, dr aviation type sh-efirg., 2 , Innrl 
slatted fulerw end in perforated band at one end and acrew focusing assembly at the othar end. 
J- Engage slats With wOrm-tfiive take-up and lighten damp with screwdriver, wrench, or socket. 




SPECIAL 

INTRODUCTORY 

OFFER 



PtotM Mind m* the loti owing Mok-A-Clamp 
KHftJ at the special Introductory price. 



BREEZE CORPS., INC. 

Sthh Damp Company 
113 Am e-Seal Drive 
Sansburg, Pa. 156 B 1 



(4131 B»-3fi71 Tatan BK-BZM 




Each MpndlV^ 

U #4000 (8-5 ft, of band with 3 tightening assemblies) $ 3.96 * 1.00 
O #4001 (100 ft, of band with 25 tightening assemblies) 31.95 + 3 XX) 
□ #4003 (50 ft of band with 10 tightening assemblies) 14.95 + 2.00 

O #4004 (Box of 10 tightening assemblies) 6,59 + 1.00 



Total Coat | — - 

Chech or money order including postage and handling charges fnusl bo sent with order. Open lerma 
extended only on minimum orders ol $50.00 or more Ip credit approved limit, include bank md 
mlerences. Shipped P.O.B. Sallitjurg. Pa 



Name . _ „ Address 




B* 43 i 4-3 
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Timer cuts 
household 
water-heating 
costs 

A n automatic timer attached to 
an electric water heater can 
save you money. It saved a Wood- 
stock, HL t family more than $114 
during the lft-month period from 
mid- 197? to 1979. 

After having participated in a 
home-use test conducted by the tim- 
er’s maker, Intermatie Inc., the fam- 




Tiiis elect ric-weter-heate r timer keep* the 
heater on tor one Hour in the morning and 
two hours at night 



ily decided to keep the timer and add 
an additional set of energy -saving 
controls. 

Since the test, the family has 
saved 4079 kilowatts by turning off 
the water heater during the local 
utility company’s peak power peri- 
ods from noon to 7:00 p.m, Intermat- 
ic says the average annual saving of 
six homes tested with the timer was 
$70. 

Electric water heaters are the 
home's “biggest, power.gu 7 .zhng 111 
appliance, according to Jim Miller, 
Intermatic’s president. A large part 
of an electric bill is the cost of heat- 
ing water. 

In homes that are al»o heated 
electrically, about 17 percent of the 
electric bill goes to heat water. Tn 
homes heated with other fuels, the 
cost of heating water accounts for 
approximately 45 percent of the 
electric biU- 

The automatic hot-water timer is 
priced at $25; timer cost, plus instal- 
lation by an electrical contractor, is 
about $50, 

You can write to Intermatie Inc., 
Intermatie Plaza, Spring Grove, 111. 
60081 for more information, J*t 





NEW EDITIONS 



POPULAR MECHANICS 
CATALOG OF PUNS 
PUBLICATIONS 
PROJECTS 



A must for all homeowners 
and do-it-yourselfers. Build 
projects the whole family 
can enjoy! 

To mark the 75th Anniver- 
sary of Popular Mechanics, 
we have published a brand 
new edition of our famous 
catalog of Plans, Publica- 
tions, Protects* 

For the past seventy-five 

K ears Popular Mechanics 
lagazine has been the 
leading publisher of plans 
and special publications 
for the do-it-yourselfer. 
Now we have listed our 
most popular plans, and all 
our famous special publi- 
cations, in this brand new 
illustrated catalog. 

PM's new catalog is loaded 
with photos and illustra- 
tions. You’ll find listings for 
over 800 plans and publica- 
tions along with complete 
ordering instructions. 

Send for your catalog to- 
day! Only 500 postpaid. 

To order send coin, check 
or money order to: Popular 
Mechanics Catalog, Dept. 
C77 s Box 1014, Radio City 
Station, New York, N.Y. 
10019. 

Popular Mftrtiamca » a putticaton oi H*arsi Magazines, 
a Unwin Of THF HEJlHST dOHPOHAf IOJ 



A Candle Can 

Tell \ou a Lot About 
Great Wine. 

Or Great Whisky. 




You can prove Old 
Forester has a unique 
taste without even 
putting it to your lips. 
The same way experts 
prove it with wine, 
by color. 

For example, when 
held to a candle, a Burgundy should glow a deep 
purple. A Bordeaux, brick red. 

Two different colors, two different tastes. 

When held to a candle, a great whisky should 
be rich, burnished gold. The color of Old Forester. 

The golden glow assures you Old Forester 
will taste like no other whisky in the world. 

That every sip will be mellow, full-bodied 
and perfectly smooth. 

What’s more, Old Forester gets this color 
and taste solely from the unique way it’s matured 
in our charred oak barrels. 

It’s made naturally, like Great Wine. 

But there’s another way to test Old Forester's 
superiority that’s even more conclusive. 

Taste it. 




The Great Whisky Made Like Great Wine. 



J^eniucky Slrqighl Bcuibco Wn-Ltir IQQProol Bn3v.*-Fwman D>$1i’ lera Com Lpwiville 4' 1977 
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Use your chain saw to make^ 
lumber from logs and trees. 



ALASKAN 
MK III 
LUMBER MILL 

Just pair up the world famous Granberg 
Alaskan Lumber Mill with your chain saw. 
The MK III makes precision milled lumber 
from rough logs and trees. Clamps on 
the bar of any chain saw. Mills lumber 
in thicknesses of 1/2" to 13" widths to 
54; f any length, Safe, easy to use. 

Sharpen your own chain saw. 

The secret to effective chain saw work is 
a sharp chain. Sharpen your chain right 
on the saw -save time and money with 
the Granberg 10GA File-N-Jolnt? 
Sharpens cutters, lowers depth gauges 
on all makes and sizes of saw chain. 




SEND FOR INFORMATION ON GRANBERG MILLS & SHARPENERS. 




Name 
Street 
City 



Piu it 



Slate 



Zip 



GRANBERG INDUSTRIES, INC. 500 So. Gerrard Blvd.. Richmond, CA &4H04 
GRANBERG INDUSTRIES, LTD. 7S1Q Express St. Burnaby. BC V5A 1T4 




OVER *00 

. pieces 



NEW! 

REVOLUTIONARY SCREWS 
MAKE OTHERS OBSOLETE 



Used in industry and by professionals Ural time a flared 1o 
the public. Basic assortment Includes a so lection of 40C 
com mere iai grade, heal' treated slc-c-i screws. Shoul d not be 
coni used with other mail order assortments l 



PORTABLE 
SPILLPROOF 

Handy LinbfBBN.«fcle carrying 

lakes bciw* *n<J flnwrft 
pb ■ no running bad* and 
noplJSln: drawWilO Sail 



Screw stays on the driver tip - even upside down - 
lor hard tcbreach jobs. ’Special threads are self 
starting wllti no splitting even in herd woods 
Thousands of sizes and types available in handy 
red 1 1 packs. Buy only what you need 
- don't waste money on thousands 
of nuts and washers you'll never 
use. 

Three special carbide-tipped drivers 
(one for use in drills or ratchet 
drivers) allow greater torque without 
stripping or damaging screw head. 

Patented, unbreakable comfort 
handle. 

SIX MONTH MONEY BACK GUARANTEE 

Thai s right! Use cmi product tor sn run 
moning. ■ It theme aren't Ilia best I hki r.vw & 

you vi? tntit used SnVpiy frrl urn mnj c-3 5E 1 

see rem&lninfl wnlvnH lor a 100% re- 
t und ■ no qur?sl ions 

HODGE INDUSTRIES 

1111 SEVENTH £T„ N.W, 

ROCHESTER, MN 559€1 



i:aie 









N.W., 



MAIL TO: Hedge Indualdes. 1111 Seventh St 
Rocbestsr, MN 55901 

Please send me . . sets at S54.95 each plus 11 .SO 
postage per set [Minnesota residents include 4% 
sales tan). My check or money order In the amount of 
.! s enc losed . 

Nanwi . 



Ciir _ 



Slat* 



FREE! 



Edmund Scientific Catalog 




Explore Agronomy. BiofeedbacK, Optics. 
Lawre, Magnets, Weather, Microscopes, 
Photography . . Over a, 000 Fascinating 
Products in Our FREE 100 page color 
catalog! Send For Your FREE 
Edmund Scientific Catalog, 7oda/ 



! wmsookm . 

I D YES! Rush me your FREE Catalog so that l 
can explore Edmund's World of Science 

I Name 

| Address 



State 



Zip. 



| City 

I Op and Mart Coupon to 
J Edmund Scientific 

| DepT H-ZZ EtJseoip Bids, Bemngcon. NJ 03007 
| Nd. rOfl * Edmund Scientific Co 1979 



-I 



Etery time it chimes you’ll 
remember that you built it. 





—So — 

Sl Sullivan Co. 

iu;i ,OslprvHl&. MA D265S 



Them Isagreei 
personal pride In 
owning ■ 

Mmn & Sullivan 
heirloom quality 
clock. 

Build your o^trem 
plans orsa&y-lo- 
ramble kits for ill 
lewis nl skill Thfl 
finest hand-maftehed 
hardwoods, solid W 
m walnut, oak, cherry 
or Honduras mahog- 
any Precision 
imported movements 
imt chimes. Sow 
brass dials Choose 
from Grandfather. 
Grandmother, wall, 
desk, mantle end 
more, A Mason 1 
Snrtvan port. Ydurs 
fertile maNing, at a 
price you can afford, 



Send 
Sl.OOfcr 
our new 
33 p*£fS 
catalog 
today. 



216 POPULAR MECHANICS 





250.000 
MECHANICS 
MADE MONEY 
WITHTHIS. 



1,200.000 
CAR OWNERS 
SAVED MONEY 
WITHJHIS. 




I hey look a lot alike, right? 

They are. 

Even though one is published 
annually for your auto repairman — 
and the other is published each year 
for people like you. who want to fix 
their cars themselves. Quickly, easily, 
and for less money. 

With your new 1980 HSUS Auto 
Repair Manual, that's exactly what 
yot/ll do— and we can prove it. In 
just 30 days. Or it won't cost you a 
penny. Not even for postage to tell us 
we're wrong f 

1,300 O wnlie d Pages 

Report on 1.600 if S Models 

What makes us so sure? 

Because we've been keeping 
owners happy— and cars humming— 
for 76 years. 

And becaus e page after page of 
your 1,200 page Auto Repair 
Manual is exactly the same as the 
professional repairman's edition: 

The same fix-it and keep-it- 
running-smoothiy information about 
1.800 U,S. models, from 1900 back 
through 1975,,. The same plain-talk 
directions, backed up by over 2,000 
easy-to-follow pictures, and over 
55.000 specs . . . The same service 
data on brakes, carburetors, alterna- 
tors, ignition systems, and much 
more for tune-ups, overhauls, and ad- 
justments— all spelled out clearly 
and simply for the busy repair pro, 
his greenest assistant and for you. 

More pros use the (SEEK Auto 
Repair Manual than any other book 
of its kind— and only highly techni- 
cal data at specific interest to 
professionals has been omitted from 
your edition. But the vast tr easury of 
information that your 1980 MflTOft 1 
Auto Repair Manual does contain 
could save you $100 , + . $150 . . . 



$300 or more on auto repairs in the 
coming year! 

Bfg Savings even If Whi 
D o it ttHiradf only occasionally! 

And those big savings can be 
yours even if you do only some of 
your own repairs. Because even 
routine brake adjustments and tune' 
ups can total up to $150 or 1200 a 
year, And a single major job, these 
days, can set you back three times 
that amount. 



FREE BONUS GIFTS 

<a fs.to uam«) 

Boil m your* to koep — FREE 
— njn If you return 
the Manual after your 30-day, 
no-risk inspection 

feiK'L'I Auto ProWam Sohw gives 
you 433 remedies for 97 most 
common car problems, A $2,95 
value, 

!^IMI OlHcial Uand Car Buyer* 
Guide. How to get the best deal. 



ftflOid a lemon, and sell your 
car for top dollar. A $2.95 value 




Section helps you to pinpoint each 
problem— the first step to fixing it 
fast and right. 

send Today For 

Frw examination copy 

P ut us to the test. Use the 
IMPMI Auto Repair Manual for 30 
days at our risk, if it's not for you, 
well refund your money. Without 
delay, without questions. Even 
though, in just those 30 days, you 
can save more than the price of the 
Manual* Mail the coupon today, and 
see for yourself. 



In addition, the BSMI Auto 
Repair Manual's Fuel Economy and 
Car Care Guide— an exclusive feature 
—can help you to save as much as 
1 5%on gasoline expendit u res wi th its 
valuable tips on keeping your car in 
top running condition. 

And keeping your cor properly 
tuned was never easier or surer! A 
special: fMcTofl Troubleshooting 



MOTOR BOOKS 

IW Hunt Cwpffirm. H lh» HI. Ittlisnia. rr inti 

□ Yu, M*rxJ m*< my <re * m 1 ** and let me rr**ly 
inspect lh€ 1900 IWQro W Xjto Wepur MenuAl 

luily utisfiKt, I toll return the Manual tor t Ml 
refund— birt I an Http lm two bonus it Hi. 
<21007 2t07l| rrn. 

Other Mtir#F-S*r1nt IMEM B«*u AumiMf. 

n Send mn the FVI> Model Ediliin at Wf E#fllTeff] 
Awta Repair Manual (11025) hard lol>nd tertian 
11,5, an. L%b-/ 4 W IE4.SS per ojpy, Seme 
branus fill? U<n« unciaid. Haul rHund tMTi lrgr 

O Send me the 13 7 5 197 7 kmp™uni Cw Edition 
UE42?h of the IflSrMMutD Repair Mxninl 
coy an 2 7 raulu nto**, ihe mol cerhplrte of *t\ 
Hind — £$ S22.95 per copy. Seme bonus giTti, 
ucne unwtdimrW 'Wild prim!*** 




JWilrew 




atv 




P Full payment « nctaed 


Q Cttarjje my 


O Vim □ Master Charge 


Aeel# 


Exp. Pate 



All :ifdW> vjti^n to fHJtil, liter'll *c«ut*nc* 0II( 
*va. lablr I n Contin*** IJ $■ cm*. Allow & » tv 

delivery. Oder bpirei Ok ember SI. 1474. Kill 
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Fewer than a dozen inexpensive 
parts and an hour of your time stand 
between you and optimum mileage 




tor your car. it you have Tuneup & 
Troubleshootin g by Saturday 
Mechanic, the book that actually takes 
you si€?p- 
by-step 
through the 
entire tune- 
up process 
with dear 
illustrations 
and simple 
language, 

A timing 
light like 
this costs 
less than 520 anti allows you to set 
your car s ignition for eflic lent fuel 
combustion, it you have the book 
that's almost like having a mechanic 
standing next to you, The book that 
points that timing light at every U.5. 
r nake and model produced in the last 
six years - including vans, pick-ups 
and 4WD's. 

Saturday Mechanic i luneug £ 




Troubleshootin g keys important tune- 
up parts such as spark plugs to each 
model with a 1 09-page specifications 
section, And it's got important, all-new 
information on electronic ignition, as 




well as on pollution control de- 
vices and other recent design refine- 
ments, 

You're looking at another ‘ Tuneup & 
Troubleshootin g ext lusive. A special 
flow' chart approach to troubleshoot- 
ing. Noie how, in simple pictorial 
style, the diagnosis of intermittent en- 
gine cut-out is turned into a series of 





simple questions. Questions your car 
answers through easy-lo-perfonm tests. 

Here, the fuel pump is isolated and 
either replaced or ruled out as ihe 
problem. Imagine 60 pages of how-to 
flow charts on batteries and cables, 
charging systems, starters, compres- 
sion and vacuum systems, distributors, 
spark plugs, carhuretors, fuel and 
cooling sys- 
tems. 

Even if you 
j ust diagnose 
the problems 
with Tuneup & 

Troubleshooting 
and then take 
your car to a 
repair shop, 
you're money 
ahead. 

You can pay ■ 
for Tuneup & Troubleshootin g with jus! 
one simple tuneup or quick diagnosis 
of an easy-to-fix problem. 

And we're so sure tins book can 
leac h you quickly, we 1 re one ri ng a 
30- DAY FREE TRIAL. Put Saturday 
Mechanic's Tuneup & Troubleshootin g 
to work. If it doesn't make saving 
money on fuel and repairs easier from 
your very first try, return it and pay 
nothing, re confident you'll keep il, 



though. And put 
and lucid 
captions to 
work to h<x)st 
fuel economy 
and keep your 
car out of ex- 
pensive repair 
shops. 



its clear illustrations 




Kft.umntendtfil bt 

Ihe EriikWTtii 




Av*i table dl your 
Ich jl bookilore 
or order 
dimlk tnxfl 

Hf'drvt Boo ts. 




TUNERS 

mcjJSI 

JHOOBWG 



I Saturday funeuo ft Troubteshootma 

I Hwl Books, PO, Jkjx 9fl3 
| Hickwil lc, NV \ 1A02 PO»9 



I 

I 

I 

I 



I 

I 



PEe,iH<?->entl me SjTurday Mechanic Tuneup 
\ Irou Ni^htsolmn, rt* my 30-day Irul. It t dm 
nui c-iilifi'ly s.ili'.liwt, 1 will fflum Tuiteup & 
T/publeshoptin a (J0207t j-nd receive a iuJL 
prompt, nixiueslions-askcd refund. 

Check your choice cn’ payment options; 
f 1 1 enc: low t htx k or money order irw 
— SU.95 l"of each copy of luoeup & 

T re iLjhl^hont I o k. 1 1 Q2Q7I 
(;h,wp in: 

| 1 Master Charge # . _ 

□ VISA # 



Signature he#? 



Pnin4 hum? 



S(fw 



Crty 



Surf' Zip 

■£ jflvr .available only Jn Ihe conifneNal United 
Suits Onlen sublet, i to at Leixance t>v IN? ijuN 
hsh«f Alkiw 4-f? weeks In* delivery 

HEARST BOOKS 

Published by Hearst .MjRjjines. 

3 divifion ul The Hears! Corporation. 
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It gives you an honest answer 
even if someone else doesn't! 



Wow YOU C*n detect deception with The 
push of a button. . .anytime, anywhere . The 
Truth Machine n a new generation voice stress 
analyzer that it IQ compact, lightweight, end 
portable that it easily fits into your desk 
drawer or briefcase. 

And unlike the old-fashioned polygraph it 
doesn't need wires connecting it to the body. 
So when you use the Truth Machine you wiM 
have to tell your subiecti that they are being 
monitored, because there is absolutely no 
other way for anyone to know that their 
statement* are being checked for accuracy. * 

TODAY YOU NEED A TRUTH MACHINE 
You succeed by knowing the answers, a v 
making the right decision*. To make the right 
decision you need the facts. . .you mutt know 
the whole truth. Bui unfortunately, almost 
everyone you deH with has a motive to prac- 
tice at least soma deception. Unless you're & 
mind reader you never know whether or not 
you're getting a straight answer when you ask: 

* is this your lowest price, , .your best offer? 

* Hwe you mailed that check to me yet? 

* Gen you deliver my order on time? 

* Hava you told me everything I need 
to know? 

* Can I depend on you? 

* Are thwe figures correct? 

* Are you confidant aboui this investment? 

* Will they settle out of court? 

When you ask a direct question you deserve 
a straight answer. And that 1 * the beauty of the 
Truth Machine; it will give you a straight an- 
swer. . .even If someone else doesn't. It's your 
best possible defense egeimt doubt, risk, end 
deception, 

YES, IT'S ETHICAL! 

If* simply « la*t, efficient way tp verify the 
truth and protect yourself against dishonesty, 
And after ell, which is immoral ■ for a person 
to be deceitful Or to have their dishonesty 
uncovered? There is nothing unethical about 
uncovering deceit end decaption. In fact, you 
Can usually prevent dishonesty simply by let- 
ting everyone know that you Own the Truth 
Machine, li t a powerful deterrent for anyone 
who is tempted to mislead you or tell you less 
than the truth I 

IT'S AMAZING L Y SIMPLE! 

Like many technological discoveries, voice 
ilrt*i analyzer* grew out of military research 
during the Vietnam war. Army intelligence 
needed something baiter than the standard 
polygraph to interrogate prisoners. A simple 
method that could be used without the sub- 
ject's knowledge, The voice stresi analyzer was 
the result I 

The principle is remarkably simple. Scientists 
si ready knew lying produced unconscious and 
uncontrollable stress that could be recorded 
by a polygraph, Researcher* won discovered 
Thai this stress elso affected the muscles con- 
trolling, the vocal cords, and caused en ineud- 
220 POPULAR MECHANICS 



ibte "microtremor" in the voice. All that w« 
needed was e device sensitive enough to pick up 
and record these inaudible vibration*. And that 
whs a relatively easy accomplishment consider- 
inn the state of modern electronic technology, 
BUSINESSMEN BECOME MIND READERS 

In addition to police end intelligence annui- 
ties, merty of the "Fortune 500"corporati on* 
have quietly been using voice stress analyzers 
for several years. Large industrial and retell 
companies use if to control employee theft 
and screen job applicants. And do rent of l ergo 
insurance companies heve been using voice 
stress anal years to uncover false claims. They 
simply tape en interview with anyone filing a 
suspicious claim, then play back the recording 
and monitor it with a voice stress enalyzer. 

In the past only the largest, most profitable 
companies felt they could justify spending 
$1500 to $5000 in purchase a voice stress 
analyzer. However, like everything else in the 
electronics field, those high prices reflect the 
heritage of a prototype, end not the quality of 
a reliable voice stress analyzer. 

The new cost-saving, sol id state, micro-chip 
technology and mm production have made 
voice sue** analyzers affordable. Today, for 
only Si 49.00 you can hove e compact unit 
that is far more sensitive then the top-secret 
unit* originally used by the militaryl There is 
no better way to get at the truth, , .and remove 
the risk end uncertainty from those important 
decisions that face you ovary deyl 

AND IT'S ENTERTAINING! 

Because it cen pick up and analyze any aud- 
ible statement, use of the Truth Machine is 
limited only to your imagination. Seeing the 
stress reeding go wild when politicians and 
celebrities give their 'candid' views during tele- 
vision press conferences and talk shows can 
provide you with hours of emufement, and 
some very important insight. You can have the 
satisfaction of knowing the real truth about 
the energy Crisis. . .what people in power really 
expect from the economy. . .haw safe experts 
actually think you ere from a nudeer power 
plant, .and you'll find the reel truth behind 
many intriguing and ■controversial people In 
the news. You may be surprised) 

EASY TO OPE RATE I 

Unlike the polygraph, there are no sophisti- 
cated operating techniques to learn. With our 
easy, step-by-step instruction manual* you can 
easily master the Truth Machine with only a 
few hours qf practice. You simply turn it on 
and adjust the sensitivity calibrator knob for 
averega stress in the speaker's voice. Then tit 
beck end wotch the LED display. When the 
numbers on the digital read-put reach the 
stress erea, you know you're hearing less then 
the truth. And it's versatile. You can pick up 
the speaker's voice with the Truth Machine's 
ultrasensitive microphone. Or use the spec- 
ial sensor that connects it to your telephone. 



You can even tape a conversation with any 
standard tape recorder and analyze it at your 
convenience by attaching the special output 
jack and playing back the tape I 

DEPENDABLE QUALITY 
The Truth Machine from Taleitar is the ul- 
timate voice stress analyzer. It features solid 
state electronics and if manufactured to the 
highest technological standards. Even in tough 
shatterproof case was designed to withstand 
the roughest handling. The Truth Machine is 
designed end built to guarantee you years of 
dependable use. It should never need servicing. 
Sul if anything ever does go wrong, we will 
repan it through our service-by-mail center 
and return it to you in e muter of days, 

USE IT RISK FREET 

We would like you to use the Truth Machine 
without obligation for 30 days. Experience it* 
advantages. Taka it to the office end enjoy sur* 
prising people with your infallible new 'insight.' 
Use it at home for entertainment and add a 
whole new dimension to your television view- 
ing pleasure, If ypu don't agree that being free 
Of doubt make* It possible fdr you to really re- 
lax and enjoy life mare, .simply return it with- 
in 30 days for a prompt, courteous refund, 

* Consent or an curt its must bt obtained lor 
use In F’anmylv anla , 

DISTRIBUTORSHIPS AVAILABLE 

™* TRUTH MACHINE 

SIMPLY TURN IT ON TJL 

AND IF ANYONE EVER TELLS YOU 
LESS THAN THE TRUTH. .YOL/LL KNOW! 

ONLY $140 

CHARGE BY PHONE OR MAILT 
CALL TOLL FREE 1-800-331-1000 

in Oklahoma, ceM {916) 66*5300 

™ ^ ^ » t 

Please send mi ■ Truth Machine' for only * 
Si 49.00 plus S3 shipping. I must egm that j 
I can't afford to be without it, or I can re- i 
turn it Anytime within 30 d*ys for a full, > 
prompt, and courteous refund. 

[ j Enclosed is my check or money order i 
I ] Charge my { | Dmuri Club 
I 1 VISA/ Ben kAmericard 
4 ) Matter Charge - bank no., i 

H 4yi Ml Wi mwl I 

Credit card no,, \ 

Exp. dat*_ j 

Sign i rw j 

Nim# * 

I 

Adrlrnss ... 1 

City, .State Zip ! 

IP* iq4w-1l plMN wM •*% WpU* .1 1 

Tefeetar Incorporated, D^it, 43-P 

ZOO S. Front St, Wormleyiburg, PA 17043 j 

~ telestar Incorporated 








Stan your own money making business! 



Make up to $ 12 L ° in hour- 
even while learning! 

Get into this booming high-profit business that’s 
Easy to learn — Easy to do — Easy on You! 

NflV»r before have maney-maklng opportunities been SO ‘ ' InetuSad With Tour 

great for Qualified Locksmiths, Now lucrative regular ^ 1 Lack smith Training 

lock and key business has multiplied a tbous android as 'tlMHIbl Hi sm ■ aes 

mdi irons seek more protection ae«intt looming crime. lSBHIi 

Vtrt there's only one Locksmith for every 17,000 people I s-* rvi 

start Collecting CASH PROFITS Aighl A«nj 

You're "in ftu*rn*«" ready to eern up to $12, So on hour 
s lew dsys after you begin Bfluw'i shortcut training, 

Tike b frontage of today's unprecedented opportunities 
In Locksmith I ng for yeer-round EXTRA INCOME in-spa re- 
time— or runtime in a high. profit business of your own. 

Hundred* we've trained have done It. So cen YOU! All 
loola plus professional Kay Machloa given you with 
course. These Plus practice materials and equipment, 
plus simple, illustrated lesson*, plus expert supervision, 
plus business -building guidance will enable you to KEEP 
THE MONEY COMING IN! Ideal for rtlirtmant— good 
}oto« too, 

SEND FOR EXCITING FACTS— Ha Obligation 

Discover what's In -Lock smithing for you — how El el saw's 
M aster- Locksmll h -approved training can give you th# 

Skill you can depend on la EARN MORE— ENJOY LIFE 
MORE. 



■ VIT1H1 

training Cavers 
all pltasts d! 
Burglar, Hold- Up 
and Fire Alarm 
servicing bin) In 
itillttien. This 
valuable and 
timely initrac- 
lion Inclndai id spaciBl EOdlS 
■ m 3 supplies. ON LY G-eluw oP- 
ftrt SUth tilgnsin training In 
bile rapidly upandmc Help as 

J part Of vein r LoCkStnilh training 

ADVANCED E.OC k*ffl U hi n | f 

Wow ta Chin i# combinations, In 
st>n end service Safe. vault inf 
Bank Safe-Ueposil Bus Iftcks. 
You I earn -by- doing on Hie loehi 
that we supply. You'll tlnd ll 
fascinating end highly praMa’jln 
work. 



UOCKSMIT 



*7 begun earning 

right afitr iftirfjHjr,,, 

. . mad* Sljoo+htff 

I wot sit ii {earning.** 

HAMftt Cun thauiwji Ml igttt 



ALL SPECIAL FOOLS 

AND EQUIPMENT INCLUDED! 



THIS PRO KEY 
MACHINE IS 
TOURS TO KEEP! 



nr 

c*n mIm e 

add up to $ 20 Q $ 
month to your income , . 
tad If WflftY cost you m pin- 
ny §Jtn with your dnfriaf. 



Find out air about ft! Send forFRl Facts TODAYS 

Juki Hit in Mild mail Limpmi below {dr n ffQlf 

send posicardl to receive hill Inforntulkm HU. SAW INSTITUTE 

tied ditelln bj ri'lrirn mull, Of? tT TODAY f t- if rUtw! tpoy Flaw Qidi., K i^ms CH y, Ud. 44 | | \ 



Hundreds of Bel saw trained men 
have succeeded in fills fascinating 
and highly profitable held „ , 



"I nperwd my lkwh business, spurt 
llrna h SL-ven monihe alter I enrolled and 
made ii prufll sif SJ2V fur ihe lif*! week," 
H- d, Drbertp Liftifi&n, {'trintatia 

' No mart hurd. hksiy wur-k IV rhe, 
Nuw I have niy own, business and with 
hardly any (Ron I avenge around $50 
a day. Thanks Far my new sum in life." 
Sam H'aHer Ptkhard. Alabama 



There is NO OBLIGATION and NO SALESMAN Will Call -ever! 



RUSH COUPON TODAY 

FOH THIS FACT FILLED 

FREE M 

BOOKLET! 

Tim hi# ic-ii puicMj 
in m teDryopi timifli 

■ n iDrpli1ib!eSeii«Tmf 
or hiihirtip mi s mass il 
wr flan kUIJ qpMpliH 

dtlmti «i «ir llOiy 

HO BISK Trill Oiler* 



.YOU Can Do It Too! Im hm Ah 



cagf today! 



Stiti 



BEL SAW INSTITUTE, TOOT FIELD BUILDING 
KANSAS CITY, MISSOURI Mill 

please send mt ihc FREE booklet that ' V( r y l 
givn lull deigns abwt starting my awn business in " 

L uck smith! ng t undersong there is no oQiHjnimn 
and that no salesman a ill cull 



Hint 

AtWrm 



NOVEMBER t979 22 1 
















3 J tUWl — FMn NabM 

Huy ilipett fnint importer. 
Sl-fliuliirU ■ it E In, Ironic for* 
iliMlrpti, trochyra, jirrjfti- 
ikmnli. -Suvi? nuddlvniiin 
Ciriifil S I>p,j‘ home triiit. 
trran. Trndr-Lm wplcmned. 
SrillfMItDn jiMorcd. 



HOHNtP 

l-ji.'.M Wr.jTli 

t'WMv 1 : Frtitt! 



•5 ACCORDIONS 



hi FR£ Gkl*. 
ri frit* Lltt 



A cconbon Ce*p B* i — Dvpt ff . J 1 ? ■ 

S«5w Brim nnr Ai* Chie*ae.l4l SOMl E 

5iW FREE CATALOGS ttf Itonir S«rin« ! 

^ruu fin : ' 

3 SUrtdirri 4 lid EMPclrOO it fcefirfliirt S 

J Hnfinrr bullin' ^ccard.ars _] CofdijYflt ) 



Ihinn 



ICrY Jam. 



BE A LOCKSMITH 

$ 4995 1 

COMPLETE 
COURSE 



rwiip ■ 11 i.PB-i ui<‘i r ’'in ( lull iri'.'ji 

- I rw-'i-pipi LwNimilhi ivFigp 

LMi'irr*™ 

wn r«o iov [em'iii iiiini puu Lf 
■jripna M‘k*yi lpci|. p.(i^ r«i ■Wt i"<l 
*r« 4 ft aqu nmanr tupp.-iq 711 , m .iig 

Ciimt it FfP-mipp - nn-pOPH- il wi ng 



WW 1*1 lai 



M tTkli - •» ( 

T»i#t r«. | ra ami c*u esujeT 
1 s L 314 141 IU1 

I BMUPCHAPmC IW RKiR#* I 



<3CUi tnP 



COLOR 
CATALOG 

Send for our free 
odor catalog show- 
ing all of the Kirsten 
Dip@£ accessories and to- 
baccos 

KIRSTEN PfPE CO. INC 

P.G Box 70526, Seattle. WA 90107 
Dept. D 



BOW WATT WOODeURHINO steam turbine 



HYDRAULIC JACK REPAIRS 



lorn Wtiiht Ttv Uflrn lr> Tfivt Fpr n TJnM 

fplinMj IVJ fiwlMifd mKNn.n npHtoT PvCW t(, 
►rt'juln; l«|a. Wi l..r'M- , U.'"li- hw 
n**n W* Ihn* ym J4CW . Iq ydiu hm>i»r-<l 4 - [• IJ< In 
M"i Mu.'* In* tub m 11 lipkrtgihf rthdyt.’i> &HlH 

AC I MOW' G*r 4M 1 k* r 

Wrfll fw FtEIlf Nt. PM-llKd lf« Imill I*n. 



lack Rep-air Manvaf Co . Inc 

« P 4> I'll I I ilMTPnlliBnli n ^ imp* 



WHAT'S HE DOING! 

Mahi-ng a Ccmciete 
Flower Pot! . * * and 

SO CAN YOU! 

Malt* and i#lj your own 
Ofrum*iri*l Conirtn riami. 
Xmh IS.Od fw BhA 
■ bawl Aluminum Mdcfi 
wiih print ind produclipn 



Iradt ifcrtri 
direct from warld'i largnt nvJd manufacture^ 
Orer 350 dbiTgm to itlacl frem, 

Saul $5.00 

Today To ■>■ 



CQNCRCTE 'mmm COP^PAhn 



ANYONE CAN SOLDER WITH 

KESTER SOLDER 



DO-IT-YOURSELFERS! 

Let Kesier solder aid you m your home 
repairs or h,Dbhiffs A radio. TV. moOsl 
train, jawalry. olumbifig. ele Sav# money 
—repair il you f stir Send se if- adore ssed 
damped envelope lo Kesiw for a FREE 
Copy Of ‘ Stsld*ring Simpiilied" 



KESTER SOLDER 

A 201 WHICH TWOOD AVE 
CHICAGO. ILL 60639 



WEIGHT LIFTING EQUIPMENT 

Cflmflfrte citalsg of &Y?f TO Jtthrt 
Ultd fay tfreai mtrv, D«y builtfers 
and Jthialri 10 dtT»h« ttringth and 
mutclat. 

Sentf 35f ttdilF for pur copy 

WtlEHT LIFTING EQUIPMENT 

W.O. Bat Ha Hat M*. Mi. fliHe 



□ Thm nimmr To Evtft VMivreA Uwiu* — 

24 J-'ftgf Bwhkt give* LqJuriv Lhfoniulkrn on 
i Lindrrgprjunct hnmrfl — tdviniua. rile 
KlficElan. planning, financing, bu|l<Jlrur Up*. 
CtHlltrucDOfl bid landlaping:. W W pf <t . 
O Pluii Fer Tba Felarr — 

I 44 F'ajnr Bon* Murn full coiof rendltkHU nf 
2H dUlerenl underurriUnd homr deaUfii*x plui 
flmr pout. BlueprUitt avaJHUr. S6fl6 ppd. 
Prdrr Today! Sattafactlan Guaranteed. 
irriricrfrOrimd HIBH • D*jrt Fl l 



Underground 1 

Homes 



QUARTZ 1202 & 203 

Dinicjitiuns 1 1 e'H” 1 x 
l 7p'|(* , ‘ W « |” Si 
Htl}2 - fur ditlt up He 
1/4” ilncfc. 

KKJ - fur dlalt up- m 
7vB" thiefc. 

Prkci F,4r I Mvl. SlO.Jd. 

% mvl s. SH.75 ca.. 

10 Mvll. !7.ftS «-Jl, 

FrtJir Hnur A Mimilr tfard! 
Sccund hand 5 -.100 — J5c pa- 
Shipping Bilra. 



QUARTZ 

BATTERY CLOCK 
MOVEMENTS - NEW 
LARGER 
SELECTION 
at Use Lowest 
Prices Ever 
From 



* Pendulums! 

* Dials! 

* New ''Mini' Quartz” 

* Numerals! 

■ Chime Movements! 

* Wt. Shells! 

Add i Shipping & Handling: 
t nit MM, 5 Bnltoi S 2 <W 
PHONE ORDERS WELCOME! 



SAVE with 4154 

American made 4 jewel 

Haflcry (Iwl Mnvcinc?nt 
Free Hr. Jk Min. hand - 
Low prices: I Mvl. S6.S5 
5 Mvit. 15,05 ti„ tO 
Mvti SS.40 e»- 
Fur dials up to 1 .‘4" l hick - 
long shaft available - at 
slighf eilra ccmC. shipping 

eaira, 



L Fm a Free CaIaIor * Write KLQCKET. P. 0 . Box 629 * Lake Geneva, WI 53147 
or Call; E 4 I 4 | - 245-6902 - [For I at cristas cataJog delivery - acrid 50 c] 



A Sign Carving Business Of Your Own 

]| > flu etfffiy w«*(l«firkini, ihli f* («f veulf Ftifn- 
IlHlt mult* an *«Ely utriiliri with Ihn HirlJn 
hll Dirrlil Miih.nr ml III 9l|n CarvLiv Acvm- 
nrifi. Miklui iiauiuiit in<| fillfArttt* ilffttk il 

•pjkfihli 1 > Will II ^ifilllillT CrtIK rill <*n 

ifiitm «r dmiUeai* ttiitliti ii«n. Hmcl f«r the fn* 

SmilnFr" ikd pmi Ili-E find lV|ln li plan y*ur 
pinlilallk tall i.r pin tlm liimnni, 

M*r!En Industrial dbpi. pm-bh 

3274 tut Willow Slntt, Lent BcfrclL 

CillrornlB. 90B06. 



Are You Looking 
For A Career 
With A Future? 
Computer Jobs: 
The 

Sky’s The Limit. 

COMPUTERS 
FASTEST CROWING 

CAREERS l 

TIME HUdenr Wdy 10 LEAFIH Sludy al f^rra, 
MhM, Wlryggr tir 1 COUFISt INTFtOOUC- 
nohi io PtftSONAi an;i busihfss compu 
TERS (R6 521 % 

AfllO Conipyler Syslem? 

'9?Bb Owp Harbor P 0 Hoi 
HuritinQlon BcalTi. CA 92B40 

CA Srao Re5«3erH5 please add Sales U* < in- 
clude I? 50 lor ptefage arm handling i 



222 POPULAR MECHANICS 



r.O.WWAM MlOCO«T p PLC. 2MCL 










f REE FULL COLOfl FINE TOOL CATALOGUE 



The 

Bargain 

Hunter 



CYBERCHE55 Fjr superior ft 5300 com 
p users Experts call il rnQftniouE Plays, 
and teanhes Gttar&ilibo^d la igiutt ypur 
game Under S35 Write lor literature 

CYUHEHEIR, MrP’ UA 1751.? FlbnciWiy 

PO ISO* HW4. C*rhlOJ. fJ »J01 



flte in ato Feriuti Oaat PMil, 
ftH 3M Sutton D. 
Twite. OnUrto MtP 3JS 



The Touch 

THE ULTIMATE IN 
POLICE SCANNER 

RADIOS 



|5*4«Wlr 



Ordfif 






1 



SPAftKY S PRiCe 

lism" 

ItotfiyWv in bpMfl BtfG GfvnpiJU'r Iwrrinnltjgy no* 

bnngi In* verisaE fr a iglaiiy aynah^sij-pfl jcanni- wnPun 
in^anea i&ach fly merely nwchirvg ihg oesSure itotlrs yOw 
can lecei-Ft 1 any one di lb. 75? rjcegenCKfs m ihp fjubk »i 

and dinaleur bndi Y Ou can ■search fint^ bands 

hy an BLliYt rreairiincy You can ggnlinyP In Search rr s‘np 
bfiii sunn ;Nr nfw ireqm^cy ^'Ch w> be aulgrr R^aiiy 015,. 
plavtrd m bte Lf 0 O^rtar reaitout The dtapiay wfl also mEant, 
yw pi, Pamir failunMi, All Ch&fwnH Lucuswls. KroQiamrnirnj 
EfiOfSf and gtJW DcfBjr Func1*in Sure* ins K 1 00 cows 30 lb 

Mn’h.r r d J Id | 7 a mhi and aa □ SO 5 1 J mM U!H 1 yOUi Ullltr- 
chjrgt. VISA £:£rd |qi En*.ktr siwvici? Personal Chech* an <:■ 
neld lor ban*, clearance Puce Ones no I include sapping 
rharpi!!; *100 hai 10 Chnnbpia and a 1 Y> tetlOfj wa^anly 

Of bar ypur Toll Fra* dial 1*J»-155-*iM Cf wflL* lo Ml 

SPARKY'S Horn* Electronic Center 

11 499 A Osh Path Mall. Overland Park. K5 66214 



HOW I Brand ynur bull nimr 
manantly tm wnnd 
amp toatiwr hand- 
trail a I Sim pi* In 
u« Long lulling 
U L appro »d fl|(. 

HiC lundla flr and ■ lull niirn. Guaranteed 

CRAFT MARK PRODUCTS, INC, 
PO Bai 630&-PM11 Martens, GA 30055 



Contains *ida selection 01 (HtCISiOO madll. quality crjlted 
idols vuj can order I ram luune inciudas tvtraorchnarv 
Maoden planei. nn>dflma*:er'5 drill press, asserted vise;; 
tdngue and groove kil ctiisels power carver lots Tore 1 
SeH*tactian g-jjranierd On each tool ordeied Or money 

Write Nmr tfifEqfhdshpp 
Oepl PMCM 1 Nutmeg Drive * Trumbull, CT 06611 



ktetii Lati* E*ws *5 

to Dull Pits- / 

*«hi 

Hadtina | 

■tli 



Keurtb built mtfi: Ulftf com- 
pleit *ih ] /t ip «ot*i i hi: 
nuO'Mt My mderiil itec tut 
nn» h'*w ilumikim, >jslir v 
Mmliraot: J ' uamf : ipa i. HIM 
«»r turn Ipp rwk Ti w wr In 
h lm but ■ tajinntf nn mxlfii 

a«ts hia rrti in Sffts »i Hv nt 
HtlUCM CDE1STML IK. 

fleet DPf tl Treittj. NJ nrstfl 



FLAT 
TIRE? 

Who needs Itl 

SJWTTlflF“ AttjHOdflM 
trubnant will prnim 
natt i*f*Tti > or 4 limn 

your irom) tuckl 

mb INSTANTLY Seats punclums, uns. droaen 
beads tram lieidt i.it WHILE YOU AHf 0RIV1NG, nveo II ydui 
furs m OLD and 0AJ.,n 1 NO nun mbamesing delays NO 
radttoe danger no him IM watt Pei mi nets aie-birsi Ism- 
inert easily matiBed Sunply nmtw br» valve stoma, maua 
BAffTIRL' 4 in sphkkIs. ftu tires witti air and bow 1 E nprv traiitae- 
Irm drivina f ortm ■«!* SAFETIRE’' * IIRE LIFE PROLONGED 
bVv mqra ■* Iniur o*< Irrp * t1RE$ AUtOMa.llcauv 
ttftL A-htE h For MiD-nlhfi ride * UNtVE N 'heaiiwe^H 
PflEYINTEO - EHrmralas -srHiiuiw 1 * TIRtS RUN COOLER 
Wd h-gh speed OKiwvH - FlWEfl EXPENSIWI TmES *0 BOY 
. MANY □□LLABS SA'/rO' ijct*jr;ivr IrnreJad OuidtupN dun 

inter MUST STOP FLATS OR A TIMES YOU FI MONET SACK" 
T9 95 for grit SAFETIftEi* TrMtment 136 lor a Kfl lor t 
Pnsladr ueiC On all tt«r S vour MASTERCH4RGE or YISA 
card T(r rail aervin cm no* tpii Free i-lK>- HF-blii 




IN Y Flrsidonrs Please Add 7% Slate Sales Taj I .£. I97» UletHU* 

Nftuefs 



TUNEVOUR GUITAR 

Like A ProfAuiona! 

t ri, > nr# knvrnlwfi m nV.ii Eer vvrrj- nuitBrv -1 Iviin 
j.i i nr prtlfM.iimil t»i, jirnriMim I ijiefli (M' mekn 
'HtH (un rm 11 iIijJi .full iJvmp Iiiihi j-mir p£i*iL*r 
Ihm A-d | .i-l I hr 1 ithnp l^iirn Llir prupn- pilik u 
rwhnJ, iht mfrr'puhdi,htf rwrd vibrsif JuM a> 
*4>v ■!' I Mr' HvjI br 
biamfe « romllri* Ti*™ 11 
«rl irveliijriKiila liCTjedlj 
oitrh 

$8. ss plus $T 

■ hippirfli iiinl hihdlihd 
Mim#y bwk (iwr*n«y 

EQ SALE Studia S 34 -M, Grand Island, Fla, 32735 




SAVE up to 90% 
GOVT. SURPLUS 



REVISED EDfTlOM 




SurpPui and ei her bw^alm flalore' 
Indintrlat. »rg, mtrlfie. iiitmti, 
aute, karfirart. A mnt ter ho»yiii r 
ntofklAiC. ti|n4y*nan. BvIdHrirtlb. 
Our jlrh a-inuil Cllilufl Send 5b: 
today (er (t y «i|ri l«i cdirtryf 

ilMMUMCSeOf 

■HI StaUar br . bapt FM ?¥ 

frox 1W. Cuh*r C'ry. C* HUM 



V 



Adrfresi- — . — 

Clly 

Stete - 






REPAIR CLOCKS 



HhIWv Cbuiw 
cimm r-K«™ - iiaffiiifiiai I 
ff« 6 il*a, M* >v 




KHDOL Qf tag f | him A L CiOCatMiTtfl 
»*» DEFY Pi!. FRAWSTON. Tj! nrfl3 



ulrieb 



WASTE OIL HEATER 

USE ANY 
TYPE WASTE OIL 
AND 

“HEAT FREE** 



ri 

1 Oani Ihrgw n 

avray uh n lav hunriQ 

uofS*it fltnw ir» wn.wn rtu F<?rc«i §» 

PROVEN * S MOKELESS * ODORLESS 

WRITE 

NATIONAL SALfS OFFICE 

LENAN ENTERPRISES, INC. 

BOX H, 0*p n WILTON. HN U9U 
of ali r inoui h i^ s imveteo 



The Workshop Heater. 




SAFE CONTROLLED EFFICIENT HEAT 



Thit mil converts o 55 gallon drum [not 
iupphed) into a high capacity wood burner, 
i m of no I drofi channel, spark proof, air tight 
design, o Flow* safe. cohlroMed.efUclenl heat 
while limiting meiai temperaiufe of arums to 
prevent burn through. B» draff control tot 
heating large or small areas. Easily heat your 
entire ham*. Rum) over 24 hour* Heavy tteel 
kit bolls together quick end easy, fop drum 
squeeiei 40% mare Mil's from heat normally 
toil up chimney. Before you spend | sco or 
$400 on a wood healer, iry m* soli Neater KN 
for under $M. Within 10 yean. It the kN cracks, 
worpi or bums up, or If within t year the drum 
shows ony sign at burning up, your money 
back 



Thousands are used by the 0 S, Army, US. 
Fo-resPry Service. Federal. State and local 
govemmeal agencies. 

Loom to heat water at lowesl cosl. easiest, 
safest and automatically. Season /dry wood 
in days instead of monthi 

Rotiom Kit: Send $54, OS [deUvered U.R.S.j 
Top Kit: Send $20.95 (delivered U.P.5.] 



Send for the Soil News. 



Soil Corp - 13610 Station Rd. * Columbia Sta^ Ohio 44028 







AMERICA'S BEST INSULATED HOMES* Pro cut "EXTRA INSULATED" leg home kill in 
MlKt, ircalBd «nd hand o»i«t Nwilwm Whlia Cadar or Lodoa P<*ta Pi™ priced from $3900. 
Use your custom plan or select one o! cues. We menu Tael ore kin lor any log structure. Send 
For Plan Booh $3.50, or a Dealer-ship information Package sb oo 

a Wildemes§ Log Homes 

Route 2 ■ PMcm Plymouth, WU, 530/3 

Please Send □ P*an Sdoa, U $0 o Oirriic-if-hp in lamia lion Pack wiPlan Beck SB 00 

Name 



Strati 

C.!y_ 




Phone ( 



Stale 





a Piece of History 

THIS IS THE AUTHENTIC ORIGINAL 
PAY TELEPHONE -COMPLETE WITH 
GRAFFITI, UNRETOUCHED AND 
IN GUARANTEED WORKING ORDER 

IMPORTANT? STOCK % 
IS FAST RUNNING 
Otrr. THIS MAY BE 
LAST TIME THIS 
OFFER APPEARS? 



READY TO 
PLUG-IN and USE 



UoeijM r ill i' e<l h Jll 1 phenr 
e-n m|i*r^n-t.' (qumunfinr 
SAT ISF ACTIQAI GUARANTEED 
sr rflmn wi|hm 30 tfiyi Im 
\^fuh ritnuri at nirieha^ griLp 



Gnnd diet ply phanKi ratTill From piihlictervini Enjny >m*s you 
rartlatofoipr '*m. QriflmeJ lihith - NOT rHyaimed, with nungr mart and 
K*n ol puling ysm. (Sorry, net ruponiibla lor graffml) 

Parti renewed or fupllttd where neCHUfy. Fully t nste d. fluarantud 
in par Fee r working order. Nd -coin needed-hut don't IflllfutK! or hutsl 
Jo it plu-g into any itandard jack and hank caim toward phone bill. 
Hugs capacity For oickak. dimeiind quadn, 

AN INVESTMENT at willpi naval dccorarioe. identical phariM 
mil lor much more than per Iewdiract-rg-you price- Co Manor 'i ueaturn 
hound 10 pin irt value. Quantity LIMITED Order Today! 

«l et . SHEEN or BUCK W* Available] $6$ So 

EXTRA- CLEAN (Ho Grifftti) wrth iliwr $TS.5fl 

QeUxi CHROME «Mt rinfir (V«r> Stwea) (My $9*. 30 



A TRULY UNIQUE GIFT 
FOR SPEEDIER DELIVERY 
PHONE TOLl'f REE and CHARGE IT 1 
(800) 645-6276* 

Sorry. No C 0.0 i 
Olden Accepted ?* Hr! — i Oiyi 
N.T SlftTEOHa Call 
(SlAf 352-7000 



■ n,* « Liwu r&irt ■ 



i LH J" 



lone island phone canpJoiT 

I?1 Liawtlll Rd . Nta Hyde Pat. N Y llOM 



Pbatt 

mill 

aie 

rtlHi 

UK 



PAT lELEPMNnS) H S$9 5t 
EXTRA-CLEAN (Cdar 



(hi lute ChflfliE PHQNliS) at $39 M 



“(■ 



D*pi mu 



Ha«| 1 
(CHafi. HmiH. JUbLj 

155. reran. US] 1 



UMftS 



trail 

Carina 



trfwe 

hta 



i ] CHECK, HR NONET 
ORDER ENCLOSED 
Ch«|i la 

□ MISTER CHARGE 
(Bank NO. 



□ VISA 

□ DINERS CLU I 



□ IN EXP 



»(NT DNLT: AOd 4% lULt tit. in* kocJl tu». 



22A POPULAR MECHANICS 



it 



It costs money when 
you leave the fireplace 
damper open!" 

f fue Guard automaticall y closes 
the damper when fire is out and 
alt traces of smoke are gone 



$4995 



end 

Corner nqwm nHnled 

* Sale 

* Fully Tested 

* Easily IhslalSed 

f 5985 S. Golden Rd , Golden. CO 6040 1 





RADIO CONTROL ^ CHANNEL 

guarantee PORSCHE - FACING CAfi mu Iz 01.1 tm 



I Tt scale 



»^rAar <■ no 




ilJU I IMS Bui ikiLLUid 



PiTG 5 T<mE 

^ pwer itt do 

Bm«bMY Dciurtu Mwtrl Hen ^ 

ID 1 t i 1? " ^ ? HA " FCC JppflrtiS nansrmttsi 
C?y MH7) mi Imlml Rwit*r w’irtn lutn flight SZ7” 



A LlM I*- 3 Urf car Ifcjl OVhSlFTHI^ &n 



LjGhKK IM> 
Crfldfl CM Nil 
Nil 

Njmp 

Ai»b» 

Grty 



1 3 



□ MC 



. [*p iidrs 



Sllft 






(NTTHNA DON A L ElECTBONtC EQUIPMENT CQHP 

P.Q.Bqa 522542. Miami, Fla 33152 



ORIGINAL 

W.W.II 

HELMET 






ONLY 



$29.95 



HUI t# ft ‘Otr*ot 
*1*0 'l***Ol |*« 

Ml INI. T I4U IT 

*yQf *■ "lYL'Cfc) ' HUT IllHMID 

COLLECTORS FREE FULt-COLOR CATALQO 

r« w ip uh<'] Cir. wn mu. Tia<|i iue oi '*nn 

UNIQUE IMPORTS, INC. DeIjjI i'Bi 11U 

00 IHM W LAhl ALEXANDRA VilH t'HIA 121 It 




Rockwall $aa*d-S-lac 
Palm grip dtilgo for one harri 
Ut*. Thumb control iwirch, off- 
ul pad for * way fhrth *«nd- 
Ifto, 1 7,m op M, 1W% Ball 
Baarihfl, i/*T Qrfclr, 111 V. 
Dlreci Molar To pad dtltfln. 
Pad tin AW ,J X tW\ Add ».« 
*or *lTl»Lnfl. flag, l-i » K- 
a 4 a*mahR 7 i»t«* 



SILVO (BRAND NAME) TOOL CATALOG 

THOUSANDS OP EXCFTIMO tool VALUES: 

Slanlty, Wen, Spaady-SprayiH'a, MHwaUkaa, R«fc- 
w+IL Drama I, Shkl, Nlchadsofi, DLuton r Mll»ar» 
Falla, HeiJpfj Welliaw, Plumb, Kannady, Hpgl, 
Rlddld. Cj**te*nt- VlU-Orlp, Audal Bch*i, Unlmah 
Win, Channel. lack, 0«4rili Pony Clampa and 
many NaHwiarty Advartlaad brandt of laolt and 
cvnpiiaa. w* snip Coatt to Coa*t al pricaa ham 
!* beal. load n.oo for «ir hl« lltvo TOOL 
CATALOG today, 

SILVO HARDWARE CO. 

ba^rnn ti rua, Pi um 




RE-LITE 

7 bulb hulure duplMjattHi Ihe<harm 
and Incraaaat rtw i»nhr o^lfhrf a< i 
auuhM- namlB g vlmru tin in- 
cludes an-at-duAh ah ^c-dawn 
prujin control tature. IhjIcm. 
[tetmlpet inetniichcHTa Yowrenwg-y 
hi«Ylrirj-- wih-p&V Far rhiabll in laa* 
lh«n flmoriht tiSvonmSM flft. 
poarptiiri. p« uMln tjwolt k.1 mcMJinQ 
Hi flottrovfHJ Han*turm«r S3fl 
OpnlnriL jiiyF ^nhilkny ifKtuinH invitod 

Yardlighting Systems, Iocl 
1678 Hewitt 
St. Paul, MM 55104 






Know your car inside and out. 
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0641 

|677 

034 ! 

9*0* 

TJ£J 

1741 
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0767 

0329 

05 C i 
2 TOJ 
L047 
9 KI 3 
4760 
066 ] 
DHH 
0 Q ?4 
WOl 

vm 

D 032 

St.'H 

965 E 
0J70 
*331 
B 2 l 2 
!'.■■! 
U «30 
I DIB 
UR*B 
■JC-tl 
B 407 
0*70 
Bib; 

0774 
166 ^ 
i Put : 

ins 

W20 

95 H 

B 513 

B 264 
04J2 
A? ', I 
*33 7 
0477 
0i7fl 
4*91 
Hit 
4**0 
*!HS 
:ht; 

IJM 

sot 

i:2f 

L 55 I 

(□74 

950) 

»35 
H L Ei ? 
t? 5 F 
W 3 C 
»D 7 
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■067 L 
1259 
B 7 D 0 
L 2 SB 
BM) 

5070 



ALFA RORHC *7 76 ^ M G^.i G 1 A 'ip^ -nd i 
41 FA ROMEO 73 2 R ' 4 r HI AMla mates 
amC AMBASSADOR hi 74 cn ** s 4 : 

AMC FACE* ?5 2 7 HI match 
AR*W«. FI TUOLTH ?ft 77 Ijr |T -ix> - 
* 9 HN. HOGI 76 7 l Id HI meUHi 

*U» ]M 7 IJ -77 to* 4 * mma ,nc LMl , 

4 UE< FOX 7 1 74 cwh< it *i ffw •• 

ALftTlN fcULRHja l,M .' | f^,.. HI ihAH 

HUSITH HEMET L I'D; ft TOCO SF ftfi h* 71 ■ frNU 

A (JIT* MAHIP 4 A 2 I fi srtjn a n OT 

HA TRAC , 104 L -GUPA r 3 7 J a> 4 4 -6 ’OWl 

SLA 2 E 1 . CHE V 64 77 ^ HI J A 4 *+J 4 ' "nHs 

BMW J IMP tri 7 j a**-, v m«wi 

Bin 2000 . 2 D 02 « 76 icw, .JJ mda n Cft tt. 1 1 

am 320 26 ?R *' mffWi 

BMW 2600 . 2100 . 3.0 4 = k H.- . ir j 4 CS 

« 0 K*T MtftCURT ?fc 7 * ■■--■-., j. 

nwo K 7 7 ji 1 4 4 dw -rottH 
BmCX 66 74 IatCXt -nli.J '-* 15 .' prf ■fid' 
CAttLlJAt 1 1 t J iKTCiy IM( ffd^uH !}■«■ wH 
CAD 4 .LAC 88 74 Hi oqpt El OuhIq 
C*CM.L>C 76 7 7 'k?qiy mysl g'rt- p**r 

CANLARO 1 7 TH (Ow*t* *1 F ft V? njsrt 
Uffll 70 - 7 B Iff HI 7000 7 MD 2 RCG (Win 
CHftlLEMSIR TO 73 :wwi HI 5 aw ,’B md i 
CHHCJ* 6 7 70 Id 41 .-<&! * ik 5 U 0 ft R T 

eWMGER ?L 7 i (flrfrt 44 ,n-A!*i 
OlCrtLLi 01 7 7 «N PAwbe CHto LI tOT» 

EH Pin if 76 7 B imiFh hi mates 
CNLVRQLt " 70 4(3 (Mrt Hi b-i* -atm 
CHERBOLET i'l y. wri ;J- iKhOdf SlFop ■n*". J K 
CHE¥IMH.|T 66 or 17 I* 3 "ii| J 4 (idij irvtmu ! pw jnar 
CHEWROLET 66 *> 6 ? > -Wt 

OHEwWlJl 6677 ipr i< Bit v» 

CHEWY II 67 3 7 .^6 ik h I s R mnfr, 

CHEWT LIN 73 71 umis jI iihuwi 
CHEWY Hft im 6 7 ’«j ‘n.TWt 4 CMC 
CHEWY BMIS B 7 70 k. 44 -«Sh-. ft fJJC 
ChbtSlE* 46 TL jI uk '+f- Z'S~ 300 St* 'ciut 
CHRYSLER J 6 77 IkIvy nwnifl im YMr 
ClTRCK.lt ID, GO 67 73 Vw HJ ir^t S 4 . 2 Q 2 1 
CiThOek Sm 'tLf.nl gi rjLltfj- ctfrf* nun nil 
COIT, llOOt; 7 1 3 3 I trwrt Hi -i-hIH^ 

COMt 7 4.341 :&v#ft HI »«toH 
CO M E T 70 3 7 :mn Hi fii*K 
COHOWT DOOCf T | . 7 ^ 4 ii '„ i rtH S 

COflYMP BO 06 (Mil >4 rrantn 

BflWTrr 5 ? 66 nm M 2*3 4 17. 7 nudHs 

EEJHWETTF 6 t 70 cn*r, 3-127. ]M. i 3 T. * 6 i mows 

CKKKET PLYMOUTH <073 Hu 'P vf-i Atfn^i 

DMt 4 H.M 0 H 66 0 f antfi 41 nwiH 

WLHT ft OF UCIh l>S rg ro^-j, ji rvtfm 

DA TUN f 10 36 3 H OMr* Hi rnnMi 

OftTJUN HMSOL Tl 74 :d « n Fl m«M: 

OATSUH L 200 . fl? L 4 H$ 7 R a rratm 

DArSUH Jtfti, 260 a, 2607 3 C 3 - 7 H i: -.idw 

OATJOfl 63 0 OB •' J LJIdt HI 9 W 1 4 Mfi«! Tdl 

□ ATSUN 610 197 $ ^ 0 (li 

OITSUW 6 1 0 66- 7 E tB F ’i? 0 tH 

0 HT 3 UM Tic 73-77 mwiil' -imleit 

□ Amitl a 3 0 3 I 73 ■='..•■ ,F min. 

OirSJJh iu 1000 70 M SFl 4 6 SL iwdc-t 
OftTUJh f 6 ft IM 66 H lid at 62 L. 020 <-*** 

D 4 T 5 UN PIQL-liW 363 7 M PL 02 O 
OOOGE 64-71 t \. at Csmn!i. Itomcd Fclw* 

DODGE 231 ? lar wl Hmkd ft F(hi >4 iredHi 

DOOGE OMHI ;R 74 ....,■ 

DO 0 GF RAMChAHtF^ 74 75 iniF-i a! ™«t*i 
DODGE ntH I* 06 rs cprfYE 61 andHt 
DODGE YAA 5 03 70 Hi LOO 200 a 3 D nrli 4 F^nwulti 
DCOGF BAMft 7 | 76 j, -nnrini « Flf-r.ri‘ 



101,4 




$ 9.95 


Bb *7 


69 95 


BLS 9 


19 «5 


9477 


$ 0.94 


9 R 24 


19 90 


U 4&3 


67 95 


0776 


19.05 


J Eli 


1176 P 


0&44 


$ 1«5 


06 MJ 


19 95 


3742 


60 95 


L 20 i 


17 05 


DV 01 


17 » 


L 073 


1008 


«75 


$0 06 


LI *9 


19.06 


□572 


115 96 


5369 


$7 95 


8705 


$7 05 


S 7 D 4 


113.98 


0*51 


$[416 


■S 436 


$0 06 


8577 


$ L 4.96 


0544 


19.95 


0 BB 6 


19 06 


3604 


$7 05 


B?Cft 


1 ? 99 


D 55 S 


JT .95 


J 2 D 7 


17.95 


1206 


19.94 


;U 43 


115.00 


*612 


$]E. 0 o 


* 3 OT 


119.95 


0 b 1 7 


19.95 


8760 


$7 95 


9247 


17 95 


0 BG 3 


19 $5 


*106 


19.91 


0500 


19 95 


BBSft 


$905 


B 719 


119.95 


1 ?!,* 


19 95 


1204 


119.05 


1 14 * 


19 95 


9273 


17 95 


048 ] 


$ 7.95 


07 1 1 


17.95 


I 6 M 


19 95 


■0170 


10 91 


037 | 


19.05 


0444 


19*5 


M-Ki 


17*5 


00*3 


$ 7*6 


0673 


1*06 


LOW 


$6 06 


13 th 


1*96 


54 B 3 


19 06 


L 747 


16.95 


L 74 H 


1*56 


0401 


10 96 


yB 5 


10.06 


D*I 5 


1*96 


8439 


$1006 


lift* 


$896 


* 7 l 3 


1*06 


SI 06 


1*06 


1098 


$706 


not 


$096 


I 72 D 


17 06 


8306 


$806 


0017 


1796 


0*36 


10 06 


0060 



Know Iww [d fii il . Ice lunc il , . . to srrvitp it ... . to 
keep it niBftinc nphi. The TOTAL SEHVlCti MAN- 
UAL lor Your car will chow won how to ducverylhtrif. 
from ;i minor iidjusLmenL tD a nuiCn fepmr. 

TOTAL SERVICE MANUALS ate *IL|icM6of Ddlkial 



TOIAL SERVICE MANUALS 



FMT 124 Spom 6 b ?i Mr taupe t spdf mji 
f»r 124 SP»r ■ tl 3 S & taunt t ipdtr - JY 

FUI 3 2 * fi'l 3 3 Tv I P“(Wi M 6 , ft ftitv 
FlAt lit 75 27 LOrf i HI Wialgn mfflW: 
rt»T I 5 D 6 * 74 a ! 146 a-. (MW 6 iWfw 
FiRT X 176 7 1 7 R 
FIEiTA FORD 77 75 (V H* 
riRFBIRDrwiH -i.i>'.-h 3 3 4 
r»s 554 3 4 ,K tAH.if I I'D C - iTL it ft w IJ.'-r - 1 
FORD 0 H 3 3 nt GHJ.+ LfLi Cvllwr, IL ft Hft"b 

reHTfiOOhllB 72 73 ccwtrs H roWW! •n^r'Vb] 

fISP Mgri-UP* 7 D 3 S l:r 4 I IW 4 H 1 M 3.4 K (1 
FDRO VAhft 666 S mw H -«f 6 
rCRO YAHl 69 36 b .0 -S moWi 

Gftftlli 04 75*9 3 5 77 h mow- 
GHfMI.H 4 HORNET 7173 aMriMl 6 4 VK *ocFi 
■lOBD* JbG, 4 20 . t- a> "-O 0 H 1 
HOttDH ftCCOOD 70 3 7 

•WAD* CIVIC. QYfCCYK 73-3 7 r [!**> 41 mSHH| 
WTFHNRTIDN 4 L SCOOT 67 73 HIM 6*8 toSt 
MTFREUTKMAL 62 70 Ink 0 -AnlHn aJ PUfl 
JlJfiUAR XAJ 2 D, 140 . LSD 4*01 IK 0 I 7 H R 
JASDJ 6 R 65001 ^- -tl’. 3 4 14 T« 740 340 
JftDLAR I TtW 61 72 oo«<i 4 i icrinwi -TfisJe* 

JAGUAR I Tm V ]2 7] -74 (ml .i 

JAGUAR 176 t>% 7 H 'IMA Hi iwmtHi 

JAGUAR 8 J 3 2 72 73 *h j. -hkim, "t burner 

JEEP 60*5 Iff a ft t , :r - n^n- 

JEEP 6 ^ 3 R Hi- h. ClMYrAfA pififlrunisil 1 TfilS 

JEE P W 4 GQNEER i 5 »pet -rlh JM fff HiR 

JEEP UMWRSAL F.J 2 . CJ J n.ffwr Umv mn-uil 

JEEP L. 5 Cl b Cl 7 50 70 

JEEP FCJ 0 O ITJuhts >1 Inpnl (ItJ ’"WtHs 

JEHLE h HE AL [ r . (pi¥ (f Uciwv nunul 

I AMR’JYF H j 7 46 6 : Iff Ai rr -_W, 

LAWPOWM S 9 -T 8 twin 1. 24 . 3 m * 0 «< mAflWi 

LHtCOi* 5670 «HWt M 

LweOLA 7 1 3 3 H 1 ’TOT 1 HK i« 

MAVERICK. 66 Tl ftf F . ; 7 B. 705 7 M tu n fT-ft 
MAWEHICK 32 77 [(M-n 1 - — :«H 
MAIBAfllC 77 33 .TMdh 3 H Trti. 

HA 7 B 4 R 8 J 763 1 vdin ft cn^f mds 
UA 2 DA HI- 3 , 3 D 0 TO 74 CMS 4 * ITWfel 
MRCDA 3 I 7 S -Tcl-Un Cdjnc- ri# 0 

MAID*. PtCK UP 3 7 75 B 1600 6 fliK, w n *in 
MUOA HOE Eli 77 T!-.-.;**.' H --MCr ( 

MAZtM 1000 . llOD 63 76 ccfhs ai mj*ii 
MERCEDEiHHI 1 W SMB B f. 4 700 n-ami 
MERCEMS 6 E 67 2 70 69 66 cc-vs a mda 
MERCEDtSMHJ 220 6 B JirjiccW! D*** 
MERCCDEVWU 210 0360 73175 *^ 

MERCEDES flEKI 240 66 -bH CWdSll min 

MLHCEW.S flt h t 250 65 7 J ,n nwi 

MERCIDtSfiFIH 710 60 77 ri^-s. 4 f IMW 1 

MERCEDfftlEHJ 6 B 73 inc 2$0 KM ft 15 C 450 '4 -fUs 

MERflDC S MWI 7170 

MERCURY 60 TOositfs 4 mcdHs 

MERCURY Tl 73 Ak 4 * -T 3 MJY inc Cwipd 

MG TJL Tl. TC. TO. TF K -56 

MG MlOGEl 5 B 78 3 

MGR, MGG 50-66 [Mil II' "«ti 4 K Ti*i' r 

Mtifl. HGMGt 64 TO a i ncAdiiff 0 _ coy '■ 

HOC md i-r sMiciffj 'rjirf 

MINI 69-75 (cnwYt Ai nscjtis if Mr- lacpci 

NfflURBCH. Mt*CU*T ?5 7 3 Iff rf rrvffJHj 

M 0 M 4 CHEVROLET 77 26 I Kbffr mini JI (,-t :*■/* tt 



1 ?» 
13 « 
J6K 
J 7 .m 
MH 

J?!* 
$9 46 
«« 
$9 96 
J 9 .» 

itn 

$»« 
$7.16 
IMS 
$ 7 06 
$ 9 . 9 % 
13. IS 

J7 96 
$9 96 
13 » 
i? H 
$6 06 
$9.06 

$9 94 
1? 9S 
13 0S 
$ 9.96 
$ 4,96 
$* 9 S 

19.96 
19 »S 
19 96 
$IA 06 
47.91 
$t**S 
$ L 4 91 
17 91 
$ U 4 S 
1 if 95 
«« 
69 90 
19 95 

49.95 

17.95 
17 95 
$ 9.95 

19.95 
19 95 
17 95 
0796 
19 «5 
1995 
19.95 

19.95 

09.95 

19.95 

19.95 

09.95 

19.95 

5195 
$ 9.95 
19 95 

59.95 
$ 9.95 
$9 95 

10.95 
5095 

119.03 
19.10 
$7 95 
$ 13.04 



GENERAL INTEREST BOOKS 



! 26 * CMiTDfl 4 LHD K«Ut 3 J BC Iff il AnmcSr cln 
D 3 0.9 Ct» TO* RUED M'PJUR 77-79 M HI AnutiUO CMS 
! 773 DWlTOH AUlD Rl'JMR SB 75 *>t 112 45 Srww 
L343 Ml TDM JUfTD HPW S*+3 4* 1 Hi cut 

094 1 PMcTOH TRUCE RE HUH MAN tl-Ilinri -h 2 « Hr md ■ 
0445 -Cm fomtmrf TUMNG GW gMWWVtlRwn ItuMwl 
7125 AUtO- JUR CDHDUOfllW] . UTfCA ft 'Ef*i Hi 
3726 THAN 5 J 5 TM iGNGWi SYSTEM] vara ?r.-n#li 
pat 3 MORE UM 5 -PER.QQI IRR CUiM H« 16 i«i IT rgf 

3 5 C 9 IIUMDUCTION Td TUMNG ntul rt .s 4 fy» f. cn il 
■M 2 J mm TQ TUNt iQUt CUpodinlicd) 

4609 GM EHAfiHOSIL RUNIMU (H’ HI TM-taii! CITE 

t 7 ! 2 HftUC AUTO RE PM UMUl im.nllm jit* nr 

17 Q 7 FU 6 T HDYWWB ft UlNTdtG 

1 7 L ] BASK C 4 R®JRfTDI!S I FUEL SYSTEMS 

J 706 B 4 MC CllJtiifS WrtPENSHJflS. BWAEES 

0 79 | UftlCEIHGUC HOTRODpIMG 

L 3 DB Mr K KMIiaN ft ELECTRICAL SYSTEMS 

DHD BUtC MTTD TROOftLElrtOOTWC kr M lMi 

5359 MMI tma Glffi IK iWMgil bm 

0649 FUEL INJECTION 4 AJUCUAJ. LlMfl HI SrWuriL iMmuh L 9?2 

94 1 J HALO artaL n J ft * W . Unw 4 nhiH 

055 ? BDCHEPIB ihh. MAN 4 A 4 W 

0544 SQIEI CAHULSTETOHS M ! ft 2 SHiWl 

0 ] y SIJ CAHURITWl Iffv ft IRIMU c 4 Ic L 97 G 

9473 STROmrat CO UIH IWiAM *4 M 1 H 6 ... 

07y MQH DCDCwetuul mmM 

] I S3 HDD UflUBFIMI P«w I fl™ 

9603 WHO CRHBUHfTWi LiMf ft lAbiWMtft Hi 
0527 AUTOMOTIVE M — tHM flMU anew mH 

| 4?5 MUM RL 7 TO * 0 tP *EPMR trt 4*0 Id 
5 L&i AuTOwDOl- WEPAtflWG ft nPYWTWG IWv t 3 H< 

Slot, CUSS IWR AUTO BODY :t¥i iir uti..- ft nn*. 

JOT] nUlHE CyCTHMBMG how hi tbn Hu ■ pro- 

04911 PRACOCAE ENGINE $WAPP1HG fjw IW* u r*hl 

004 E MOOERW DIESEL DU 5 d«£ftei II MlWi UK) 

71 2 S DtfSIL rtd» » offi»pl fov cw. win octwp ip 

06H2 GJLENH DMSEUGR5 FI MAN 6673 ttNfh KjptKItNf SfbU 
6132 IRE5EL LNQNE1. HDW ID KMULramfe* iWni| cone 
tQ 1 7 JHIiOMMU hbm nuuK 

0990 CAJT tFTlH+Ofl RESreWA TIWI .«U Mt rf c an 
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1 J 4.95 


$4 34 


$ft 95 


L 743 


13 7 95 


8*2 L 


1 J 9 95 


8176 


$795 


** 0 * 


a Ci M” 


0049 


1195 


800.5 


1595 


* 03 J 


12 95 


9*&2 


MH 


0173 


$ 4.95 


1 Q 6 i 


15*5 


0845 


1195 


h;*'j 


13 95 


BL 62 


1391 


0 3 }5 
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0410 


1795 


6117 


1101 


a 4?7 


15 95 


54 HI. 


$1405 


£ 4 «L 


1601 


8458 


1**6 




$706 


ftdSO 


liS <3 


3526 


$6 50 


0536 


$ 4.01 


*147 


1106 


0502 


13 H 


9 BO 7 


16.96 


0136 


16 06 


O 24 b 


59 96 


0167 


13*6 


HM 3 ? 


$t *6 


BOOb 


1606 


57 fB 


1506 


0 IB i 


1496 


84 54 


$ 1.96 


B 93 B 



10.90 

111.76 

$105 



factor? wurkihop manua.ls. Each one is CHTtfLilJ? to* 
Murilten Fnr uw try the JD-it-youfsePf cor owner. Clear 
, L nJ easy ED follow, yei complele and detailed triouph 
even for pFofevYjnna] use. Vtro jrr all ihe impojlanl 
informaiiDn plus hundreds of 8 he bell pictures^ dia- 
crtims, and ifKcLficatiDiib, 



KBi 

D 5 B 5 

OSH 3 



OLD CAR VALUE WBOf 4 Irti rtiw. 17 95 

tmu F M Si Uhl CONTROLS 7 1 2 7 GW can 5 ft 95 

CKEVT. RAClNfi >Hl SJMlL H. 0 CK VitHh ptiAsmiitl 15.96 
M 0 WOLE 1 RACING ENGINE bo. \a b l.U 5 ft .96 

CHEWY SMALL BLDdA. -VM to 'TtHi >c $ 4.96 

chewy Small blK» >vw to ■ynrns 16.96 

CCRVETYE NflTOfiATlIJN 50 URCF BOOK 53 5 2 It* bbH I Lt » 
HFA 1 COBYFTTT 54 - flow 22 DO KL fttKlWlp $74 96 
GUIDE TO cDEntYTt MtEO hy 53 - 74 IS .95 

CDNVrrn PARTS BOOM 53 - 27 Every pirl [kl H 174 95 

CORVETTE nRTHMAJlCE lu^*. r»(r t If>|(. mtr* 49.95 

•CDAyU# E«*NE 1 ftp- AS Retra! — . — «.« 

FOflO SMALL HLOTA. Iwr. In wH.ni n— Ji.*§ 

FORD PEDYURMAUCt AtM 9 T ([»''" KV wm IX Initk W,M 

BDLTDN PERFORM JJtCE nflHl (□ buY ft WhaL A WH *> 95.90 

SUfERTOMER tfftn- ft tugotTMyift tiRri h|lh 11,95 

TURBOOULAGCfti. r™ A: V*ll«M 57.05 

DE 1 HJM ft TUMNG CoMntlbDN CNGHMl 114.95 

AUTO aEADUtNANKI enpi^Wrti lirtlHTwrah: 17 , 51 * 

DLNLMNG A RACE CAR net met Or Nth** $694 

MOW 10 HAKE TOUR tU HAWJaI jtnrrt.'t™* $3 94 

AIRCOOLED INGiMS MANUAL M I I, J-eH ** t 5 roc 13 « 
SMALL EM^E 51 RWOE lAAMUALM LCT JttNT Lied 17 95 
LANN MOWER «#na 4 tlx M wbLw mHm. t+ 96 

MJCHNINC FUNIMMtNlALl t OX M m«An taO *«iiC 1 S 5.95 
PHoimMrriLNDRHlHGriYHnHImirAitftnieTvcT 11595 

EJ.CAYJL 7 QH OPf HA.TIOM H 2 WS bKkffKft Mdn fja-rt 15 3 D 
FORK LIFT TRUCKS UfWOt. CNW**U M |M- Rntp. MW 11 9.95 

HEAVT U)UFT RfPAJR OMtrt (MCkhiMS, LfJOB. *tl 11 5 -M 

HOPED SERVICE ft KWAM mHn ft nxxM 14.90 

tAOTORCTCLt HEPtlR JNCYC ?00 AdH. ?3 n-JfttJ fVn 76 19.95 

CHAIN |A* «*«CE MANUAL Sx ^ ji 07.95 

OIL IMHHEItS RD» lo vnUft NM DWV« 19.96 

WKSH*"G MACHtNCf Fn M mjA »4 fimWi MH 

SOLAR HEATRK ft CODUNG Iij pH n V** $ 4.96 

COMPirn A NtOCRAMMut HANDBOOK :oieT. ii 4 (r>y)|}*t 1*94 
COMPUTE* LOCiC ESECIHNE US GUI« $664 

C 3 OIIPUft* 4 Slfni 0 li[ 6 «»T,PiNbtoluAU^ I 7 ,« 

«fCEGJ»C'N(WCJUrtli»ilAe UKiteNwDnia, 11-64 

PftlCF GW. FOREIGN CARl 1 HNH <d n iV-tr" (PMt $■ 45 
rtlttt GwUL uUfi CMC Iftw tftrtwii 1 LH 



SATlSULT-ONtifARANUtD OH V DU H M ONE Y BACK 



HOT 
4 H 7 G 
04 2 D 
B 2 32 
BIST 
7102 

0578 
0002 
]?J 4 
IIS? 
3 HV 9 
B 2 31 
93 K 9 
9 fl 37 
1546 
0 B 36 
7 1 74 
0*83 
0 B 81 
J 1 45 
OH 34 

:B 60 
W 9 P 
D 4 B 0 
E 65 D 
L 591 
8 ] 73 
ISM 
9 * 3 * 
D«S 

H 7 QB 
CJ 72 
1 23 * 
0479 
054 b 
1004 
0396 
1 121 
049 J 
1759 
0700 
84 t(? 
2093 
8058 
OUST 
0 B *5 
04 B 9 

EIB 0 
09 L? 
7123 
SB ! i 
ms 
0926 
OBW 

7 1 32 
Q 7 y 
QR 4 7 
4574 
D 6 B 3 
1700 
3016 
0923 
1014 
8593 
8102 
D 0 B 7 
DHN 4 
*404 
IP 27 
S 456 
7701 
MID 

E 547 
3 i jly 
D 0 R 2 

9776 

S 7 A 6 

94*4 

1 777 
L 7 B 4 
91 BB 
3 779 

sail 



MORGJW 35- 3 7 UM«n Hi A :C mwHAH 
HUStAttd 6 56 7? inn 200 ft ?5C'*fipwi 
MUllAMC V* 85 73 *1 

MU6TANC K 74- 36 [Mft HI 4 W6. ft RB lYDdMl 
MVA 69 7 2 bMn H 6 4 YS r^OM!. 

dlos cutlass jo y? ib#in m 4a? ™w» 

OEDSRIOBAiE (Mtt il irmtriF- 00-74 

III imnmr 7 B T 9 V«ffY mwiuil t>* tear 

DHL WVD€T 3 52 3 3 IDOft. HOC t? 0 t>^!deH 

OTf L Hi 0 (TT B 7 73 1500 I 2 O 0 . L» 0 mi 8 
OPf L L »0 M*HT* 70-74 H Civpe mUH 
OPEL 74 77 ntn m mrtHi .rc Itxiu 
OPEL GF 563 J (JMfft Ml IWWrtWWI 
PEUGEOT 304 ronhf Li matrix— 70 - 7 } 

PEUGEOT W M 75 omen, if nvxim 

PFOGE 0 T 504 6 B 74 nttjUH UkiH -ffV -5 
PEUGEOT 504 6 R- 7 S to, HI ^ VI iff -rtOHS 
P«rT 0 2 D Ji uhtn Hi nudeh 
ftWTD 74 39 [ffperr Hi mofJeU nt BsbcH: 

«YHOLiTH ^0 7 i ai «: Betvrttrx F xy. 6 *!r -ip 
PLYMOUTH 7? ft I|A V’t Q tat 5 J *a*m m(H 
ptTUDUlH hCRUDn L? 7 B 
WCRYTLIC 69 75 ticiffy «wnuH'. al mffJois, u-t era 1 
PON 1 ! AC TEMPEST 6 B- 7 iai -idu m C-TQ Le Ua-t 
POHSCHE 394 47 55 (CWW 5 A £ ft C TOttt 
PdHStHE 011 ti 73 OMYLlI nv»w-L 
PORSCHE 911 ?4 77 .IK vSet N S Ivp Cwnsn 
PORSCHE 9 L 7 6 S 49 f - 1 - I SSToc e-s^ 

PORSCHE 9 14 7 Q -75 d MUMt iW 91426 
PORSCHE 024 76 7 B 

HJU 4 QHAJKE*, TRUDWTT 8 74-75 HI n^*U 
RENAULT 6 72 - 7 H *m Al ifsaflHi *e L# C* 

RENAULT 1 ]D 62-72 cHenUrodn ik J 100 
RENAULT II 89 79 cm d mMeti me mUn Vn 
RENAULT 16 , 17 7 |- 7 *|H ^ 'L Vy 

RENAULT L 6 58 7 H cnxm HI itkiMi 
ROADRUNNER ft SATfUITE 6 * 73 4 < -r«Nl 
MM* 2 COD 63-79 k 5 f Hi -X 4 *H IR 77 DQ 

lAAft 05 . U 66 73 nhFtir wl Y 4 Tide-i 

SAAB 99 09 3 | 'ffwM muftN , 

SAM 90 72 75 Fff HI rrortHL K -Mb 
SAAB- 0 T 7 ft cffwra all rvidMi 4 K Somwc 
Sprue bHTiawpRh 12 . 3 ft 4 t^i 
SUBARU 3 D 3 J [Mn HI -mini 
SUNHEAM ALPINE 56 5 5 lM| J 1 A ft 
SUNBEAM TlGf* -lepr nl al IHclffi >. ■ xr- itjojai 
TIBHIT. G 1 Q. Lt MANS bE- 73 i 



TORINO 5 H 35 Ms next re. Fix Hir«hP« 

IflTOtA CELKA JO 2 7 [Mil. HI mcdtls pywIk 
T 0 Y 0 T* COROLLA 6 B- 3 * Iff u mm hl 
TOYOTA COROLLA 70.7 ? rf 4 WJeof 

TOYOTA CORONA ft 9 BH CJHYYt 4 < T I 1500 ,i 
IDTOT* COflOHA ft* 73 *x Hi 4 ^ rroam me H 4 I 

ItJYOTA CDRDtf* 34 77 mwi M 

TOYOTA CORONA t-E -75 cam 1 4 l 4 rCy - oiHK 

TOYOTA CORONA Mi 2 72 74 Aw H b (y **m 
TOYOTA FH'LLJK SB -73 ^Tjv*rn» 5 *i UP T 3 Wi 
TOYOTA LAND CRUISE H 66-77 «*« M n«AM 

TMUMPRUAG 7 U-J 4 

IHUMPR V 6 TF 1 RE 6 R IB Ii*l ft nMdfth. 

SW 5 UMPH OTt 52 ?4 Iff M iwmHi m'-Thw 
TRWJMP tt 1 * 2 . TR 3 . TH 4 02 6 ? Rf ai modNi 
TRIUMPH STR 5 , 156 , 63 76 •* iff- T 9 ?K 

tmuMNi ri 7 pi tr 

YAIJAAT 6 BJ 6 at mA ik Scanv-. SRnettx 
VEGA 7 ? 73 Mi J *0 CO ft GT L 4 D ClD moU 
WEEA 74.7 7 ™mF*Lmo* 9 t 
VDLARE, PL 1 MDUTH 25 . 7 R Iff il mffbNIL 
YfMtlWAGfA tCfILl 04 67 6 * if mb kK 4 .. 
VOLK 5 IYAGf N BEETLE 68 7 I pi m*. hk A G 
YBLASWAGEN BEETLE 3 ? 77 4 l AKlT iK KG 
WLAENAGEH 6 AIM. SCwWCCO 7 < ?9 HI mats me tM 

VOUtSWACTN «Lrt 54 ft 7 HI --rpi- W Ir^ijrnrlw m 
vOLaSwaGIh BUS 661 b Hltimptf thi lunquiw rn 
YOUtAiUK ITPE 367 33 Iff iQunbKb. iHttack 
YOLKSWAOEN 4 X 1 5 H 72 «M»n HE L LE I YU 6 
WDLKIWAGEN 412 712 3 [Mn M -akh 
VOLKSWAGEN DASHER 74-78 CSATH- V m«rt, 

VOLVO P 1 I 0 D U 23 hi medMi me I ft LS 

VOLVO 172 ft| 7 Q kr HI rTKltHl iff &T 

VOLVO L 42 . L 44 , 145 6674 *a IF -reff-i IN 6 6 E 

00190 Li* 86-74 Iff Hi modtiL et 81 H m.wnisri 

90 LV 0 242 , 244 . 246 36 7 B Mp.ntlMn 

VflmO Hi. iw 265 26 - 7 H HI H. .'. - i.fpI AWW 



19.95 

19,96 

lt -96 

$ 9.48 

17.06 

17 -fft 

16 94 

lLi *5 
$605 
15.66 
1**6 
$6 65 

Itfl 

IRW 
$ 6.06 
$ 3.14 
19 96 
$ 0.96 
$ 7.06 
19.90 

17.95 
$ 9 . 9 $ 

117.08 

17.95 

19 95 
( 9-96 
.... 10.98 

19.90 

19 95 
$9 05 

17 « 

1 * « 
$**6 

$191 

..lilt 

$**6 

I 7 .« 

50*6 
$ 0.06 
.... 19.94 
$*,» 
$ 0.94 
..... 11.90 
10 95 

19.05 
119,95 

17 95 
$7 06 
$9 94 

19.05 

19.98 

19 95 
$ 0.08 

11.00 

$ 9 « 

$ 9.08 

_ 19.08 
$ 9.95 
..... $ 9.99 

19.95 
$ 9.05 

19.90 

. 19.98 

10-94 

17.98 

17.98 

17 98 
1715 
19.95 
.. 19.95 
fl-R 9 
* $ 1 * 05 
>1 19.98 

h . $ 9.94 

. . $ 9.05 

..... 1115 

10.05 

lift *5 
10*5 

19 91 

*UI 

1**6 

6 * 9 * 

t*W 



CflRBOOKSJUC. Sea clfT NY C 11579 
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AddifSI- 



Clip 



Slzle 



Zip 



□ i (TK*tM Ml pijrmenE fhgit trtfEFI 1516 ) Sffr 8543 : 

Chut* 1 * 4*1 ifelRIftd h All Rwh U .I.L. L Can JdJ . 

□ Nmpritpn fiprsit fl ViS-n □ MwreiCFipjgR 



Oird 

AlilH 1 



BOOK HD. 
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FREE SANDING BELTS 

DIRECT FROM THE MANUFACTURER 

With your order d one doren w more bdta, recche sta free. AD beta « doth backed, 
first quality r Made from tough aluminum, odde sbfwh* to ghc Longest Ufc on any 
material sanded. Dir eLectronLc presses make smooth bump-free sptkM. Assorted 
grit sizes or spcdly «frf- 

Pnonipt delkery Enom stock. Money-back 

jfiiUifc 

Add 42.00 for shipping and handling. PA 

re sklents odd 6% sales tan, 

□ Check or Money Order. 

□ Master Charge □ VtSA 

Arct m Exp. Date. 

Name 

Address 

CHy, State t Zip — .. _ . 

INDUSTRIAL ABRASIVES CO, 

64© North Eighth Street 
Reading, PA 19603 



Check your sire and how many 

dozen. 



Di M n«r * 

□ r*44" - 

□ 3^x1 ft" - 

□ 3 M x2i M - 

os^xaaAsr- 

0 3 "*24* - 

□ 4 M x2lV“ 

D 4" *24" — 

Q4"x36 n - 

□ G-udd" - 



9.75/do*. 
9.73/dot 
10.75/dot 
Jt-25/dOL 
H, 73/dot 
1 1.75/ dot 
13.73/dot 
1 4_25/d0i. 
17.95/doz. 
19.95/^ dot 
0 FREE) 

Other size belts on request. 
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Wooden Toy 

Patterns Catalog 



QYE* 200 DISIGNS 

FRII PflnitN&i WHIHS 
WITH CATALOG PURCHASE 

0 »Uf U OOlfFUUPfllLF 
Built Ti-V«* fr*fUi 

3<tQT Lake for*M Rd. 

m Uho* city, ca. mm 



Use STRATE-CUT Culling Guiae with 
any poriLihif circular saw |>y sAvt Or 
router Extends la 0‘S", reduces to SI" 
lar short r.uls and pculahilify Clamps 
10 pa noun g. doors, and other long worn 
Pip 4 <8 shneta down me cenTor inm 
l ife oil a dOOr Makt- £rUc:iSlOri 90 
cuiti tiipera angles dados bevels, 
grooves Undoatacle for scorinq wall- 
board Guidos utility krvrii” Now 

this sturdy aluminum tool works; 



11} Patented connector loins and aligns 
(2) two 51" guide section a with four set 
screws L3J C -clomps £4] attach guide Id 
work. Tool follows guiding edge 
Clamps and illustrated instructions intL. 
only *19.95 plus $2 30 shipping and 
handling. U.S A. only. Send chock or M □ 
to: F .A.K. PRODUCTS. Department MO* 
Bo* 23*26. Mitw.. WJ S3 223 MONEY 
BACK GUARANTEE Wit R«*. 4% tlx. 

226 POPULAR MECHANICS 



THE WORDEN SYSTEM 
SECTIONAL LAMP SHADE FORMS 



.jLl, 



Ajt-r" 




Simple - ucuqua - con- 
siruciicn meihod Make 

beiulliul Tiifiny style 
lamp reprgduCUons 
Over 70 ANTIQUE De 
xgns Al most s tamed 
glass shops. Sig must 
rates color catalog. 

(3.00 FPP 1,5091-954-1567 

H L. Worden Co. PM ra 
P.O.Box 519 
11* Main strut 
Granger, W A Mft» 



HEX 

■ Renew damaged thresh hud’ Dm It* 

: external and Tap Ity nwnai threads 
1 U» any wrench. SAVE ! 

I S fX. NC-USS Dies taW itti V. 

| Repair coarse Ihraads m • fifty! 

Neal clear piastre tB* »75*« 
ft Pt NF-SAE Dies tor W eiyu w, 
Rep** line ihraacfc — save money. 

I Will not undercut Only * 6. 75 set 

| drive REthread TAPS 

6 PC NC-USS Tape lor thru *.w. 

I Rspikna cwf*a inlernal threads like 
| new. Hinged plubc box. 15-95 wd 
I 6 Pc NF -SAE Tips tor IV thru 

Renews line dvieada All puces m. 
elude poalaga-lwidlinfl. Qr*y i£ 95 

FREE Tool Crft wlih any 2 Sate. 

1 JAW MFG. CO. 



'*UT Bit ' 

ncitifM 



DIES 




KHTNUD 
UUKlhSo , 
daStyelMd 1 

I 



n Mmurry ftianei, h jaws] 



EASY TO USE, LOW COST 

28 LOG SPLITTER 



Split uHir JirrnwU I4M wilt ihp behcc I "C 
ijjillttr HimJif aid hsy Hunt Split in» upp 
LB" luiit isms mik i ilniyr 1 tommrr lltsm 

ihjiy furemidiw'i a^unp. irouhlr ftw 

U'.r Hed^ a Hrrt ipmlip I'.inli iuitOii i!ItI 
oiik nniWed for durpeiu.HK, Thr flryeeoB ieu 
•■plii q,h 'u^i vou lisij nlf ii< • icy cm yckir hcU hiU 
ilk.-, tome ind Iht lurII ilhtsunffii In Ihr 
fllKp e|0 (at fnr hhB maip Iuiks Vw pft a 
in- LAV NO KISS. SrtNEV-MOt CM AKMf VY.l 
CALL TOLL-FREE 1 IS [HI 25^06* 
TO ORDER VOUflS TODAYI 
lo iur Your Mauer Lharut cr Vju uni cull 
I (Sod) 2 -i liaun a day Kii&su. NSi 

:k-ib ifjid oukr >-rml cheeL ttuiL ilrifl w 
nrim^- utPer ror piyahL te lJ*ro 
i •jniyr rMt IMiJwfJfe *ft 

SEND TOUR ORDER TO; DEIC0 MFC. CD. 
312 WbH Elm St.. Olalfis.Hsnus MORI 




SAW HELPER' 

Safety Guides 




Like Having an Extra Pair of Hands! 
SAW HELPEFf 1 " M t)rgnd safety guides 



Held wurkpisc* jrTd keep your hand* clear 
u ( blade. Unique non m*r king wring l#n- 
i 4 or>ad retchei wt»e«U imm only In direc- 
tion or leed to prevent kickback and h * e- 
l*r and Hold lawed maiarlel firmly to i*. 
bl# arid 4*nc* tor eccutaie CUEt. AdpUtt- 
sble holding orenwr* for lAwmg plywood, 
laminin**, ueneer*. rneteH end p I aiiiEV. 
fdty Id Initell on ill free standing uvn. 
Moon ling hardwire end instrocliooi in- 
cluded. Meet I CAL- OS HA rtqukemenli 
p ami-kick back unit when maurited and 
ad | Li -a re u properly. 30 day money beck 
quaramee, Cell loll free 1 -BOO-344- 7 450 
CA II0916B&-7409. 

Western Commercial Products 

P.Q Sok 1202PM. Tulare, CA 932?4 

Pleaie ship ten @ (fi^, BO per me 

Enel pied li □ check: □ mppey order: 
[California reiidentt odd 6% iel«i text. 
Pus [age prepaid anywhere In the con- 
tinental U.S. 

PM TOTAL 

Nam e 

Ailtt-rei l 

city, Stile ?I 1 > 

Pieaifi ch-ar^tf my urdet to 

□ V via , [ ] WC , r a 0 . d a l-e 

Account M b. 

S>gnatu r «? 




PUNS if 


iso 


rell-$l» 


/m 


Petlant { 


bD*4ufl>b1« 



II. POO 



HITS FROM 

S 32.99 TO S 124.99 
Twliukl lit Wnirkbarcli. 1’npuli.r #kr1fin«, At-WhiJill lll .ii 
tfM«i|. So hiACkiirillhtf. ri.i nrlrllhg Ljui full imln 
anariritag. ^mu-^ -eep pJeru. idiutiiH, run pautirna 

J| I* turn. Hi-n.l ]3 {HD UCh | [Htnl tolrl 1 Uallne umt ylBrif 
Mini i'll. CalildB Inrln l«t Qr rmr| rHX 1 fi.r trireliw. 

CM I DM (Ft., INC.; D«|l. PM- 11.lt. Clirlui. Mb. t)*l 



PROTECT VALUABLES 







• Ely « 

■■I 

• leeti hr an 
hOiiwy rieCkiul 
wriM 

• C-frw pH h 

Aflilihri 14 fen 
Kid mfliyebeni 
nrloilad 
■ »diT M» 4 tT 
Oech CUuriMlt 

irtlW K 

-dr, |^ M 

- II ^ini|W«i| 

iTrtn 

N f rBM me Siln 111 
S*<n na C Q C i u 5 uKrtrhn' 

P« dS.S93«) 



Mail It 



Dept. PM-11 Bax 300 
Sekfon. New York 11784 







WHAT'S THIS? 
PUT VENEER 
ON WITH AN 
IRON? 



FREE: (end (W iff* Ivon- 



on WftMdng IHithreUone 
and uktful veneer croft: 



catalog today! 

Announcing! Uu ft*w ipon-on veneering technique 
| and Hob Morgan'* wood venaari to create 
beautifully vtntai'frd lurniture quickly and unify I 
) iuol pul oaw ho( matt glue &haa1 between veneer 
and other wood Surt*« ‘Then apply heat wild an 
1 Iron, VanMr it ironed In place in only J minutes. 

Guaranteed toolprooll Sand now lor 1 >*** calaiog 
I Catalog II Bio 101 vftfieliea rare veneeri. netdtd 
•uppNM, loola, and hot mail glm shumt <1 
I fWICfilftlO prion. Bargain itertar OHwl alto 
lncty0*o. SAVlHV Horry I 
I §06 MORGAN WOOQ, DEPT. POINT 

1123 Oxrdatown Rd. LoulavllL*, *y. 40204 



i 



•pfleaSioei cuts mapc £»R£C.tly f*om a - * gf (meeTs. 

■L-livir dw*e* m*4* your prcjodi- ijtivM WfH? indplflli*- 
Coe be mod* Irtn wrap or locally miltdbfa l«*4(*n<Ht 
moi*r ral - W4LL MOUNTED - Aft fJSt WEEKEND PROJECT; 





make top mqmev in 

STAINED GLASS 

LkWC ,.! hon'B " tfiuji ». jir I OIL, PrtK^alU Ifi 
i :„|M 1 vr.,ir I d imp. gf !■!*!? ill jEEliklM icBh^rk 

uii ijiuimtuT^ noun iririrmupi iinotctf j‘ -.I 

mgr," fjL|. hi I IhlllY ■II'PCT, r 'J.|i P-Hr', 

ri- .i:i i’miwImii ru lij.' v*u on yaur w «r III 
wnu« You j ^ lwii Ij ii n’oiiRy 

UH I >H" I ■ 'll -hi.'-. diliiMwl ,-vpi ilv 

. ^,n rjL|i'l'i”H #ii|l n hip ■ r (tli tfijtJtiHMA Ttiifi 

“ ^ 1 nil Lu - hUmin tXpi rvii- 1 If 

4.1 f.. firm M , Hih.hA I jn-r l-arf , IH MD1.S 



GREAT SAUSAGE AECI PES 
AND MEAT CURING 



227 Page llluatrpldd book •xplsln* Mill 

ag* malting plus heme curing and amok- 
ing ol mail, fowl and llah Over 100 Rac 
Lpea, Frweguipmeni and supply catalog 
Mas mere informal Ion. For yours, send I o: 

Thu SAUSAGE MAKER i067Grantsi 
Dept. FH Buffalo, N.Y. 14207 



AMAZING ELECTRONIC 
Ns PRODUCTS 

UH'I »gp*E tdrn.ni, inHIng, rlEta. pltl*l| 

pdckgE - — mb in HUrt iMilfuA. «' r«1 l*rt*l mliH-n- 

K'H"I l*r»- 4. iv. I Till* IHumrinf TV iHiiUHPUr — **■ 

■ rfp fl.MWiiit. IdtKl-n, aMltlfrlrtP, 

LhiHHlul, ultruBrik, Lb.. Mia. IW * 14 rmls **vlgg*, 
nog.dlLL NfW niw l*r* V»lKli fAftT* 

“iV“ INFORMATION unfcmitM 

MPT. 41 HK 71* • 4-MNE41T. M H , t»|| 




RECH ARGEA0LE BATTERIES 

Bn1 batienes with snider labs Par 
irid*t eoidi«ii i cicsrft. snq appliances. Goner*! 
Electric inckoi cadmium tails with inbs ra > 
mi n ij i mu eirtuii Sife 9 dn i 1 6 
length 1 JAmpi'hour - l 26 V 

Cel eM&flti - tli £9 each 
A OVA Ft i 2, 001 25B , Ft . Al K In iOO , W I 5 J536 
UPS chipping. Add II. 2D p*r Order . 
w-« <eiudenie *nq iaiei tar 




917 ^4 Unique 

Averts ilar iXiU 



H# W Kjm IO ftnti 
'u-vi 3 Inrcctav w 

tHU ■ JJ “l Vl-M, t-LlH.T 
1 *r*-> J-,l»rnti* r mlb iliI 

C'frtf :.t<d i^dTHinj 



TOU FHfE 

*sjji1-SDO-3ZB-S8V0 




RICKA DUO'WHEEL CONVERSION 
KIT AND R8ERGLASS FENDERS 



Ini.iH ji.e.', Irncliar. 
tire **p4f.ny t Me 



The ultimate 
i Pi SAtflly 
protection (Or 
your lamRy 

RICKA MFG- 
DEPT. RPM-11 

P*4M(ll \.Jkt±. Mhl HHTJ 




Unadorned 
power tools 
. . . they do the 
same job as tools 
costing up to 5 times as much. 



we Hupped Hi* ciiromt to Uft yoti men*]p . . . but 
we did dot Tktp inytnini on pcrtprifiinee. AetualJjr. 
w« jMpped mare thin juit cniome, wf cut out 
every costly Ini I I till wase'l |b»lulBly needed 
Out iwili ere rwt euclly Pl*ihj. We 
art Ihe Prrit to erimrt it, Sul In irll- 
clf* CdwlPiei t**l rftuM* *n AMT (Ml*, 
written by timing publicitidhi *uth eg 
Po^Hflir Smenci. our Irrtli ftlvi been 



praiied over and Oref nun. in spite 
ol lbeir low prices, our t«»ll Mft luJi 
icale led offer PgIL pafftkrmiflce and 






(KiolihWi, 

MERE'S H0H WE DO IT . „ . fint. wa don I Claim our 
1 hKi Is ilftkdd ulf Inr Pi ye timfi the pficeP lust 1 hat 
our tool i do EPie i>me tab . with the lame accu- 
racy, hiu ami ipesd aihL will Nit it Itrtl ai 
toot. AMT lee I* »»l lejt EO m»ka lod *rc sold 
drricl. They ire bon* tide qualfly j»w*r twis ined 
by sarleui >m«leuri ihiMl profeiiiervali alike MKH H 
ibid In retail item woutd be much niftier in price 
We me no mafic, 3*i 'i be *pe<ific: 

SIMPLICPn , . . AMT Looli are soundly trjir.eertd 
lb eliminale every frftl and fintmiLh to minhmiu 
malarial and production »IU Machined peril ire 
used only whare I My' re needed Unadorned caat 
iron amt iluT-ingm live wn a fortune. 
OIRECT-fbOM-TACTDflT MVlHfiS . . . Tou mi a 
bundle, yet we Offer i double guarantee backed by 
a 45- year old company with million* ef lalniied cui- 
lonven ■ . . and dundredi of order* poor In dally. 
LARGE VOLUME . . . Our awn Pgyndry and larfe ma» 
producliun tadlltiei plus li'ie buying power all 
work to keep coal* down. 

iTlHtURO HITS . . . Our dengns u*e ilindud bird 
ware ilemi wMrevar possible By gwiod- 
tnf tuilcm-made pifts wi pat* on Irt- 
mendaui savlbfa to jW, 

If you He looking: lor power loult 
Ibat parlorm like unlit costing many 
turn ei our low prices, ordir today and you'll be one 
step cl user to many hours Of woodworking salliliC' 
tien. 






JOIHIER-PIANER 






4"iJ 3". CaM iron 
end Heel, priciiilh 

£ round id|us(ahie table*. For plinnlng, point*, bevtli. 
Hit Id W" depth, fence adjustable CT fa M*. Steel 
Knlvei, dual guards Use any mo 
tor Rrecmon bill bearing mduv 
trill model, I14.bS add'L Wt IS 
ibt.. fjy.b ficronr. 




*54«5 






JPV7. 



m 



Esm 



Pin 1 1 1 



TWO aUARANTEES 

1CH54V MfiWET lACk GUAIUNTEE 
fry any nl th«S£ PDWii IC-ftlf and cum 
pHi'e il with tny i"T|ilii- mscli <i» si any 
pi'C* If aiD-1 sal'sr'id. Ilium IE PoU 

prompt, no nurstiani iihvd '«rudd he 
p*r r T i j-.'' sl»,pp- ns ckiEifs 

J&VR FULL eCKVICE QUAIUtlTEE 
Any bait m plans of ik*it AWr |H«i' 
bnali |fi(»pi n«ii( *nci tnmi a oji* 

yf.fr ri.iNMii.: which bacu-nSB irtHMti 

pva far anr 'talon win,,i i.n >vari 

lllii iiurchaif 4flf v, ,1.- t. iB.u.iB.j u p 
riplackd Ly I Ha lailur-, wilh fig tr .1 [u 
rlsa pgHCha«r athpr man pn»E#a« 

AMERICAN MACHINE A TOOL CO. 

414 4 *pnn.i ft , Wn>»rpEijr((. a, IHU 



iiia 



1EBBEE IB 



m 



: 



fNt 

i 



NOTE: Take advanlage *1 ihtti nmi tow price* 
at our flqytrslqrg factory abOwfoOrn At 4lh arid. 

Spring Sts Cti io 4:30 weekday*. 9 to \7 Sat.). 



9 



Brgfii rttw 1 

davahsolng 1 _ _ 

iiperalely. $44 B51, Willi my IAAm 
amt machine hpr tl f d b. fiCtory *33“ 



1 •laetric miltr 
fuU ] h.p. 17 lb*. (Purehgiad 
t. with any 



POWER SAW 



S" tilt arbM 
cuts, rips, mitui 
pound angles, da0»s. cores moldings 
isiamblad with greund cut iron table, 
safety guird. spliftar. mitu |au|4. 
in* hlaifa. molor, Rip Pence leu 
laiiir rtrk plignmeitt. |E if} add' 

Hill hujing modal. |3 ?& adiH 
Takes V} h p nvolx or lirgar, 

■,iiii:ijn: btedn, attechmint*. 

Wt. 27 Iba., f o b ficlory 




fHEE OFFER, 
cahmat bau plane, . . 
with on* pi tee af ] A 
ynur (44. 60 in into 
a Mil If" i 24" top 
topee, (7. 50 edd'L 




44 *“ 



plywood, tummr* 
i riov modwl with 
Takn cablnat up 



Bill SANDHI 



A prKinon uml, II change* 
Irom horuentil to rtrtitil in 
secendi, Heivy. sender includes 4" k 36" undim 
bell. Uus JJ h.js. v larger maior V pul lay dm* 
and (multi purpose drm uindle. 
Due under accessary, 114.50 
add I, M>lr* gauge. odd'l. 

IS tbi.4 f o b Isctory. t^^SO' 




4 a WOOD LATHE 




, . t lf* swing- Industrial 
ini, An** *ama job a* 
(75 uruli. Tubular Heel bad rails, sgitw action l«h 
itoek. 3-spead pulley, Uu my motor, 3 high spend 
turning cliiial*, (B.H 
idd'l 4" Ik* plate, 
(2.91) iifd'l. 3Q tbs, 
H o b. Iirt«y, *C0(j O 

Set of 0 turning chlieii (73. DO 33 

DELUXE DALI SEARING 4 WOOD UIHE.f . 

12 " iwiug, similar to t r model with heavy duty, double 
Mueldad, tubricelad-lap lif* ball bearing*. 3 high *b*ad 
turning chiials, *B ho add'L *" lace ptela, * rte rm 
(2.90 MM'I. 30 lb*,', f o b. factory, * t\ “ 

S«t fff 4 turning chisel* (73.00 

LONG IED 651 WOOD LAIN! “SSS 

deluxe ball bearing latht uhovr Lithe Mi b*ll bearing 
Hve canter in tail stock and eilra-heavy willed Over- 

me bed tube*, (et of 
j hlgih jpeeu turn lug 
chiie i*. 16,50 maT 
A" fiCb Plata, (AACh 
(2.W add' I, 40 lb*., fob. factory. Qf 

WOOD SHAPER KIT EaSi,!r , 'i.SS 

and-gruuve joints, ate. Accunte cut* tt hfgh speeds, 
Sealed greased-tur-iite bill bairlngi. 
Less wood. Takes V*. h p motor or lar 

S ir, itindard cutler* Optional held 
own assembly, (4. 50 idd'l 9 Lb*., 
fob factory *34 M 





jiiiih 1 1 ijiiiimitii iiiiimm i Hiiiinii.il ii min 1 1 1 1 Milium 1 1 ii 1 1 in i n iiifttittifttii 1 1 1 Nimi i iiiiT 

| AMERICAN MACHINE A TOOL C0-. Baft, feitrb. Roywriford. pi. |M6I 



8UV DIRECT 

USE T WPS HAHOr 
ojtorff coupoh 
MOW 



G.E Matbf 

a 



t r 1(9.00 (wlltl btftar Ham) 

(M.65 (pumhostd snp^r^tely) 



Pm ate sand m* itia mniti checked. Payment in full *nClo*ad ( 

(5 depoiit each item inclofid. balance C O D. I rmist be fully satisfied or will return 
unit within ID days for full refund. No quail ion* asked 

□ &' r Power Saw at (44. 60 
Q Standard Rip Fgnct at W.50 

□ Lon* Cabinet Rip Fence et 17-5i> 

□ Baft Bearing Spindle at (9.75 

□ Belt Sander at S44.&0 

□ Disc Sender Attachment St (14.(0 
n Mitre Gauge for Sander et (S.0( 

□ J plnter Planer at (54- 85 

G 0*U Bearing Spindle at (14.68 

NAME 



IIIIMItHIttl 



pr 



LJ Wood Shaper Kit at (54.90 

B Opt- Hpld Down 4t»nibly *t (4,50 
" Swing 4 r Lathe et (59 00 
Delude Ball Searing 4 r Lathe et (7100 
Long Bad Wood Lath a at 107,50 

Fee* Pt*te (7.S0 ) any lathe 

Turnina; CJilMlk (0.50 1 about 
Set pf f Tyming Chisel* (73,00 



§ ADDRESS 
= CITY 



,STATE_ 



.ZIP 



“i 1 1 1 1 1 1 1 Ntftlll 1 1 1 liniiiim 1 1 1 1 lllliftliti uniinihMi niiiiiiimn tun h iieiiiitii iiuiilliimmniiiiiiimitr? 



NOVEMBER 1979 227 



jIirii i||tftlMtttlf|||||Ftf{11titlllllHIIIIIIIIPIIlll»ll| 





There’s a Better way to Co. 




□ *eftd m® EX*ti0*P-1r- ■■ '■ ■!-ti. il-.- n ort ha* Ihe Mark Tijn 

B can improve Ihe perturmence of my car 

PlMBo Send . M«rh. Ten &|9? (5 j 04 05 plus SI 7& ah.fr 
plrfl 3&*„ tlfK'Uunt on order* ol two or more 

ELnctasod » my [J Cbec* □ Money Qttiw 

Plaasn charge my [ ] VISA □ Manor Owgo 

*”»*■ [ mi inn 



t (piijLiiijn Dale 

Hame 
Address 
Crty^ 

S-anHurf 
HrquinC r| 

Using throe t*8 



Mpit*r CNeqe fT 
Bin* No L_L 



State 



Rising prices and the energy 
shortage may force us to tow 
the line on fuel consumption, 
but we don't have to 'hoof it" 
yet. We do have to make every 
drop of gas give us the most go 
for our money, it’s a proven fact 
that a welt- tuned car gets better 
mileage, and now, more than 
ever before, that 
means a lot. 

The Mark 



Ten B Capacitive Discharge Ig- 
nition system keeps your car in 
better tune so it burns less gas. 
Using the Mark Ten 8 is more 
than good sense. It's the smart 
move under the hood, helping 
the nation survive the energy 
crisis and keeping 
you on the road. 
Delta MarkTen B. 
The best way 
to go. 



nnaixPH«CTS,iNC 

630 So Tin SlrMt. eo. Box 1147, Dapl. PM 
Grand Juronjn, CO 01501 <3Q3| 9000 



“i 




truck that Jack built. 



He saved 
$ 1000 . 



R>r your FREE 
color brochure write: 
or phone (6161 sag- 3400. 



Easy -to- build semi -lot can save you money. Engine is 
completely assembled: frame ts welded and painted. 
you just Dorr everything together [using common 
tools and our 2?" *34*. fgiy illustrated in- 
struction sheet! and start hauling! 

1! H P Briggs A Stratton engine 
• Automatic iransmltilbn with forward and rowans. 
Etaclrk start standard. 

Hydraulic disc brakes wllh parking waive standard 
• Full, ana-quirtar ton payload capacity. 

• Dumping dad measures MWiM'iH". 

* Electric powarad modal alio avail able 

Carl Heald, Inc., 

Oept.PM-119 P.O. Box 1148, 
Benton Harbor, Michigan 49022 



CHOOSE YOUR 
BUTTON! 

(Oven i.ooo choices) 





PROMOTE • RAISE FUNDS 
MAKE PROFITS • IDENTIFY 

it's American moil 
•Xtftflily* line 
Of bade* and button 
making equipment 
Useful lor Cluba. schooin, 
business. Indhrkhial*. Huk 
hit Contains fund die (Mtttt, 
color coded dtas, badgt parts 
and illustrated instore- 
tksni. All for just $24.9$. 







BADGE-A-WfT, LH-, Bu 611, Dnt pm-iio 

Chrtc tod us trio! Pi*, US*. IL 61301 

Vbs i want In chooae my FHEE Sample flulEon 
r.cinsl yoUT 4JJ, — page, color catalog 

I'm cornririced, send me the Bompteie FUifXSE A 
MtNST HySMn l'w« eOCKHed SZ4.95 plui J1.75 
puning* III Haskfenie kw S44 sale*. tail 
I Use mV credit cord Ridit*1«l below 
: vi&A(&ankArrffi T kii»if) I I 'Master Charge 

i AmeriMFi UpeH 

ewenr C*rg 

inters* i* ff Exp. Date 

Sipittfl 



OripftJJliOll 



<* w 

UMOMrTVNAL MEWY RACK EUARAHTTf 



DUNE-BUG 

Complain isin< A >wn 

oh !u* ■■ muH4 vr 

bit* ■ dll*. print dll 
Mrl>r kill. in,ir||.,. 
a .f* i^i ■ l* r 1 ■ l . 

S*H S? for DUNE ilia Mq Itr 
K t P Mil. 

1H i. IrwlmJH., Ainu M il 
MM. HID 






PUMPS 



BUY D 'flICT *N0 SAW l 

3-p..- k ir i< ■ C.'Ci. ,'lc '3. 



, Haavf dirty bill lurha| p« m P. Alt maltl. ruit 
enact lypy ltt Slaieieti shall DM Ut HP er 
L HP i .100 GPh W hi|h or J.0QO 
4 ii' well S.JM CPU i *#■-. \W w, 
1" out Bait ar di reel drtri. flt.il 
r T M P Hoe t null or dot Bronte bin - 
mi Te ?.*IH fiPH.)" in; ITS* 

m S3 nke 1 kiKlni. HMr fcM* UMMlH. 

UBAWCO, W Itwyl k hlla Mod. RJ, 04502 




CIOCI COMPONEMTS 

t:k»k MrjimnwnH lAelbni-y, OtuMr, Kl«-rrlr. 

I : np» C;i4k U |i||..1tp-l, t .i.BTi!llnmrr. Wi-LlTuml! 
1»> A t ripU Oiir.r M ih>> WuhI. A V/»i 
inEnWrr, Hiihiftniiii, IWnr^ni. VOtot, 

Hntirr di. ih hl.iulh. |lau.« fc kUiiK' Aumh#ri 
’< MiArft HwMttflVrii Quintlty htri 
S#«l 11 Kl *.r AD P^r (IfHnkw Mi,i H lr:l «, 
llOOOilnJkir 

vewpmt iimanitKt. ihc m a 
1111 Win Wwi iw., pjS, in 





(IflclfqrUc mmiffii/mirtaldirtwciOf 
: locate gold. sMvar, coins, rings iron $59 9-5 

tU S Paten i *,3 ■ Call Toll free ro« n«*Taei Dealer Dp*" 

: jggiL MouwT^ni 

X E LECTnONlCS"#*F ree Lneraturen *PE PT Pfl 

:«HI Pleeunt Valley ftd , S*«i Home, Ofl 0710^-.. • 



22B POPULAR MECHANICS 





You can hava a happier Ilia 
—an excellent Income 
perform i service 

everyone nraos 

—work part time at lull thae 

You can make good money from ihg growing 
demand Tor on-locaEton cleaning. Evnry hom* 
and building are potential eidltttMrt. Ewy 
cuetonw ttpreoentB repeat business Clean 
carpet, LiphoUrtery and walls on-tocaNon using 
UhnSehractor professions! cleaning equip* 
moot, the f inert of lie kind, No special skills or 
experience needed, You 
can atari port time* wtm jurt 
one machine. Aa your busi- 
ness grows you can add (Fie 
other two and thus offer a 
complete cleaning service 
Equipment is light and por- 
table, This la not a fran- 



chise. You pay no fees, dues or royalties You 
own the aquipmenl iamftingly small invert- 
meoti keep all you earn. Andwb help you every 
Step Cif the way. For 46 years we have helped 
thousands of users to enjoy a steady, growing 
txfijnass.w&'lt send you lull Irtfprmation— loam 
how others became finan- 
cially independent. So— 
take that lirot important 
Stuptaymai ling the coupon 

orcaJUollFfoo 

jEtk ' ' 1-B0CH5SS-24&4 

(except in Wisconsin. 
Alaska, Hawaii) 



101 10 Place Racine. Wi S 3403 

S«nd for informal ion (No salesman will call.) 

h am*. 

1 Pi case prinlj 

Adtfreia 

Cily . . . me 







* Now you can check the oil level In the 
engine without leaving tha driven seat 

* OiL-Q-CHECK saves you time and 

trouble. 

* Installation Is quick and easy. 

* Fils all models 

* A step- by ^atap description of how to 
install QlL-0 -CHECK Js given. 

^WNOOl COMPANY On Qi fl NOW 

k » CULPEHR STMEET L 

1 WSAAlNOfON., VA. Z31SB 

: Pteae tend me OJJ.-0- faj a ! 

! each, piut fl 5010 / ttypptng a hemfunji i j-jxJ* r*T * rut j 
| tt\Mt tt I im ™r sittsheci rn eve, y #*y I curt rvruivt <t ; 
. wiJftrfl 30 Aiyt tOf a (ui> ffttunr) 

i i 

Nam* .. ■ 

i 

Address I 

i: city — _j 

Stew Zip ; 

• Virgin Rmimau *4fl S*i»i Tii 

] Alio* * a*"VP>y 




$ BIKE 
MODELS 



• FUN TO BUILD! 
FUN TO RIDE! 

These rugged oft road vehicles 
are powered by 5 hp to 16 hp 
Amerlcsr-mada angmes. 
Engine la completely as- 
sembled. Irame is welded 
and painted. You |uat boll 
everything logethar 
end start riding 
Kit ohced from 
$479 95- 10 $-999 96. 

For a FREE color 



7 

TRYKE 
MODELS 

SUPER TRYKE 



Carl Heald, lnc.C 

From the largest Makar of Bike ai 



brochure with complete data Ha, write today to: 

- PM- ill, RO „ Sox 1 148 r Benton Harbor, Ml 49023 
and Ttyka Kit* in the World — Carl Heald, Inc. 



Have a hard-to -heat or hard-to-cool room? ^ 



Solve the problem yourself 
with an 

ALL SEASON 
STEINEN AIR-BOOSTER 




The AIR- ROOSTER DcMSts the Flow of hbfllud 
OR cooled air to fhoss hard-io-heal or hard no-cool 
rooms by i nor piling me volume oi air being de- 
livered to the protaom area r he AIR-BOOSTER 
reduces heatirvg or cooling system on" nme and 
operating cosis thus conserving energy and sav- 
ing money 

5tmpie "do-ft-yourseir 3-stsp msialtaEion (i Cui 
hole induct 2 Fasten unit 1o Opening 3 Conned 
to power source ). Fits viriually eny forced- air sys 
lem-cxi. gas. electric heai, heal pumps and art 
coodlliorung systems Fus any- Shape duel All 
instructions and hardware supplied 

Send check or money order for 134 95 plus $3 00 
shipping and handling [N C re&denls add $1 40 
Sales Tax] to Stemen of Carolina Inc OepJ PMtl 
Rt 7, Bqx 90, Airport Ad . Kinston, N C 26501 
Allow 7’1 0 days for UPS delivery 



WOODWORKERS! 



At Last t 

7* avn 7* rtAns xtcb 

"PATTKUTS PKt VXAft. Mri 

», Tvja, 




* law** per yrir lor only 4?.0O 
12 UttJCi hr only 113 .W 
FiMVifft > *rr*. *44 U ,W 



The Woodworker^ Journal Dcpkani 

muupI . I.*.nr kukHiflun IWpvl, (T. 06 TW 

N*nbc 






Sp 



TROPICAL HSH & SUPPLIES 



1R.V J'iHj n 1HIIK J H U1 HtJHILW. 
11^1 1-^H.H I I * 

ij-lIJUJ.! JCI viJL. 1 i WuMl LH |I\ 

AVWAl uruijunil UJMEUWMJJ LMI VC** 
w imriim* 'JJtu »: « to* t< h*£* uiall*, 
AND WC«J> WIEM- W U-L-hlSW I* USH ll* 




PMTjU. FVT1. DIPT T I 
UMKTt PP. fL SM*t 




hi TflDutU mu 

WIRE PISPENSOR 

B.- I Jj^.. S.i pi Sd 

Vcah L Mff rlhhiD ■ L . ■ . I W 4KH l i »r| i pi j l li 

> m fl. i ■ 1 i„ii il b,- Jr> CtnliriipiV In* t^L 

D -SDrPt Tirr>b Tv»|iHiV)i4 

* hidOImVjsjI S 4,*ni Cnlnr. 

* Wivp, J 1 ,u« 

« C*mDl>Iy •» S ;«") ■ » | D *WG i*mi* 

* P*p.gTip TJ Pc.,,n,v. 

**r»r ID* IWCHIiHr *hO##IC** 



no VOLT A.C. GENERATORS 

oO CyCloa, SCQQ M.itlb WT 27 pau^h. S' * ID FaitiMi' 
dfi*an irom car o< pchuf Op«vate^ 1 V An r»c#i»r eas 
Oh# 17.QO0 in >nrv<-^ TH|» nDyl w-.n Guar^iviwd 
e murth-a. 3169 W Q# Xi3gcHw*n g*n#»ra' rnjwis no 
twitary Sptdd frtift si 69 00. Add SG.50 Igr pDHUi&s i. 
nafifllrtg twr wrtir 

VlftDEN PERMA-QILT Bo* 7160 PM 
2fl2! Mayt. AmanFie, Tx 79109 
Pnorra 6QB, 352-2761 



PLAY ANY 
TUNE if 



~ with a TRU-TONE 

JEW SHARP 

Only ( Q, 95 Poslpawl 

New Patented Design * Finest 
Sound « Illustrated Instruchons 
PM TRU TONE HAHP CORP 

4806 S E 28 Art ■ PWlkaUd OP 92202 



PLANS AND 1 NSTRUCflCMS 


FOB 


to Kan - 


. . .S 3 .M 


V 1 n B.tr 


,, ,$ 2 .Q 0 


Ml, nl £L*r 


H.M 


12 " Sail fort ..., 

Frsei Tirtlicn to-Mrl 




with Cwlctt DIBerMlilF .., 


310 09 


Mini J l*t 


.. .«.« 


PM 4 *I fort 


ii H I', fraclw 


. ,'sni co 




mu VrhJrlr* pi-,» 
DddI-C 

"•t: 




for SMALL mechanical parfs! 



pt 

0'ini n+* T4* P^j,- SDD Ci.i+ 1^ Ip* d.Di 

CilPi M :»:vi .mh .inn ^ri,L .J'l imp. iiu< I ,'^n. Tini 

■ -■;■ belli pdlvfb cl'Jin OMII muUD« 

■ , C JM W 'MuiH'l Mbit'* PWiDB* 

CDli--**!, I,v '-rn f ,j IflT nuildirHjl f*6*ii ny 

c| Ttm.ltfl d'lj, Lji: ir4T - . rd! ef.j.n* ,T|^!nl L nit 

B nr«i C* 1 *v.OGT+? ,. rd.fji^nosiTPDKJ 

rr: f roc nr nn Vi wonucri, dLpi * 

%i vxiiH Di*irm iifi . m him inn * i 

^ f tf f V<l rilL I Kj= u i J*d ■■- 1 14 ^ I I^H -a L ■ Ll * M<j t i* 11^ 1^1^!]'^^ 

women START MAIL ORDER 
HOME IMPORT BUSINESS 

I'll send you t fm »™pl* import to ptov* ynu tm 
I'njk; f Ui-3 rnwnty in v^ur own spar e/I wl4 -(imt hijiinr^.5 
Nb ihvcstmenl in slot* , W&rld'f n»*l larnou* Iihpurtirf 
«>ii guide you, Clip this good lor I>h *#np1f #*d 
Lull Free Report - t*4Vt all 9 Qllfr limited to adults. 
Ma.F this ad tpd*V. THE MEL LINGER GO., 6100 
VhthH Ave , Oopi. P 225 A. WOOdtaAd Wills, CA 91364 
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l HOT WATER ELECTRIC 
' V BASEBOARD HEATING 



Permanent Systems for Entire Homes-Portable Models for Single Roams 



NtfW— In spite or today's fuel shortAge-your 
family can ervjoy wonderful indoor wmlwi In 
coldest weather. Provided by IN TER THERM 5 
soft, Ken Me, uniform. Uoor-tg-tEiline not water 
Heat. Without cold flews, drafts or ton-hot, 
loo -cold periods. T fiat’s not only economical 
“but also the safest, cleanest, most health- 
ful heal on the market today. 

1 id TER THERnt's System flf Hot water Erectile 
Baseboard Heaters COSH Much Less to Install 
and Maintain than Central Heating; Systems, 
Because it red Wires no burner, boiler, furnace, 
pipes, ducts, flues, chimney or fuol storage. 
INTERTHERM Heaters don't COUSd a tire, 
search drapes, bum chird or pet. And don t 
carbon lie lint and dust particles mat dirty 
furnishings, irritate nose and throat— er bum 
plastic particles into toxic vapors. Recom- 
mended by many ellarRislS. 

The INTERTHERM'S Patented Inner Works, 
Shewn by Diagram at Right, consists of o 
copper tube inside of which an electric heat- 
ing element and a WitGr and antifreeze solu, 
tion — which never needs replenishing; — are 
permanently, hermetically sealed. Electricity 
neats the water solution. Then shuts off. The 
water continues giving off heat — maintain- 
ing temperature desired, while saving money* 
INTERTHEHM INC.: Dept, FF-U* 

UU park Aye,, St. LOUil, MO. 031 IQ Z-7J 




TILLER USERS... 

Can your machine 
do all of this? 

+ HatitMe with jut ONE RAND. 
it EVENLY break, turn 1 till sail 
it Shred vegrUtiin without tangling. 
it Leave NO WHEEL MARKS ar FOOTPRINTS 

The mm-BILT« ROTO TIiLER-PCTWEft COM- 
POST Efi can do dll this and nwift’ That’s tvhjr 
serious rz rde nera consider it I he 
finest tiller available. See for 
yourself! For complete details, 
OFF SEASON SAVINGS, and FRE E 
24-page booklet dip I his and 
mail today to. 

TROY BlLTw Tiileri 



lvt.< Ttty, N.T. 17110 

Pina mi na Win mpirrtui itaiy at THV- 
MLfW lil> Tillari tkclailiw |ticH Mi 0FF- 
SEUDM MVIHCS mm m tffatf I or » liaUlrf tliia . 

(PIMM Prlnl CleirFjJ 



Still 



Portable Models for Single, Hard -to- Heat Roams 

plug into 115-wnlt outlet. Easy to carry. 

Tell Your Electric Contractor, Rudder or Archi- 
tect ¥□ u Want INTERTHERM Hasting. And trail 

coupon for FREE Literature and FREE Factory- 
Engineered Healing Layout of home you plan to 
build or remodel 1 . If desired, for whicn send us 
plans or room measurements, No obligation* 



Available at leading Electrical Supply Houses! 




, Vi All COUPON FOfi FULL INFORMATION' 



■NTERTHChH INCj Dept. FF-11* 

JOn Park Ay*.: St. Louii, Ha. line 

P Pease send me FREE Brochure which give* lull 
■nfarrniUwi *ntf prices, 

□ Enclosed are Blanc, or room miiiUrtminls, of 
hnme i plan id Uuild or rrmoflei. Send me 
fftlL. wuhoul obUntion, a Fatwr y-eniineerad 
Knuni Layout. 



, Nami ,.,*,Phin* 

IMtint ...Up 

I Town „ f .,MU .,., 

- — — — - — 




’WOODCRAFT 

CATALOG 

A complete tine of ready -Unassemble 
quality furniture and accessories in a 
variety of woods— oak, cherry, walnut* 
birch and pine. 

Inc I u dev grand- 
father clocks, 
music bokes. 
roll-Lop desks, 
gun and tool 
cabinets, deco- 
rative wall 
hangings, 
planters, even 
Tiffany lamps. 

145 items in all. 

Build any of 
them at a frac- 
tion. of ^tore- 
bought prices! 

Easy lo assem- 
ble, Mo special skills or lools needed. 

Mail coupon to gel your free color cata- 
log, No obligation. '^DP* r 

I Woodcraft Collection Dept. *fq 

i HOO Nona Fruicodfc Ave., box U74 

Terra Haute, m *781 1 

! Please send me my FREE colot Wood- 

craft Collection citilef. ; 

! Prjn> ! 



| Name 





Ant 


'' Cite. . 






Ylp 


1 









I Build this beautiful (tom* fl 
| Hovvw bf 

iyourwlfl^fpw^- 7. 

1* 

I 
I 
1 
I 
1 
1 
I 
R 
I 



Monterey Oe’n'if ipiude&ie shell oscKag-e ■?. me lean 
Crperviive, most energy-e lire ipnl horfi* available. Can 
be easily assen-ibind hv out' cr iwo people 

gnarly on buildiny lD&IS n--.d M“v O' more on uOiilw 
Prices tied Jl 13705 Our Planning Kil n« 5»**Ci1ina 
o- .lUoidsot'f- horn? packiigeft horn 7-DOlo ■l.bw 
square leel Semd For yours lodav 1 

□ Pi,. ; i.„. rush rv,. yrn>r - i-ia, WJ I ul 1 COlC-r CplB- 

tnjg and Plan* Book Sitl ehCiOSinq Sfl 00 

□ &I5UJ rrtt- (he Mcnlenj Domei Assembly 

Manual pq- an add honal Sh W 

tut 

mult 



(iTi mu. m 




Dvpl 159. PO Bax 5521 
Riverside, CA WS17 



*<* 



MIGHTY HITE 

WITH POWER TO BURN 



*495» ( 



Low cost, compact, fits in trunk 12 second cycle, 
fully assembled, factory direct Free brochure 

MIGHTY MITE, 3G01 Cindy Lana, Seven HIM, 
a hio 44131 . Ph (216) 524 2(373. 



rrs\ 




LARGE INVENTOR Y1 
BATTERY CLOCK MOVEMENTS 

Wf now fiawB CHjI Urptl iny*mory *v*i ef p*Kn»Qn tetiwy 
(lock rooMtmmh Tir'«1ran nVCtui$n rlnthnnit Cm QuifU 
domHix. and Wen femii 1 411 iun on alindard turttary imri 
■HCluKlIHf I Shipped With mourni-iQ nardwj.rr rr-n. If hour 
and *WM 0 sacpnd Mmfl Om yfelr wairaniy 

$075 3 for *24 

V |tii^p#d ik*p*hii Y 

MmT.rl 01 36(1 triiuiilorircd Nr 

atciiracy ud-rHrling 

SahhArnenc^Hl' VrSA «ii« Chfrp 

J^i.qplDd lOJ aN sj Bi 

lut 

5*rtfl hx FfmBttithurtao Artiwa JkoPbuk iww 

Fort Products , 

\ P O Q*m*e> 177 30? Pwmirtn Dr™ J 

Xsrrflr,.^ I .-.r( Al V,W • - P iHJrtf t ■' •!*< «. W, hPT-. q I »/ 

Pwtibl* ItMm Cl««n*r ■ 

sieam m su««ts 

CLEJIH: 

EhQlnn, Ak Finert. Lawn npw*n. 

3 year guarani on nr« txri . «hI* U*«* 
kjuidscJip. prapan* 1 ir«J WiigN IWIbs 
7HJ Hillary fiymp rwJsjH'Ptrf Art I <r* v.;lT*f 

p wnn 

mu ufo, me.. Dap i .Min 

Soon Lane - Bin Q Jac*«n WV 4B001 



Hydreiwllc Lpq Splittor 

PAi T i ALSO AVAIL 41 Li rO "BUI 1C YOUR OWN' 





B vrqltar ■ Firo Protpclion 



Frelvcl In Lil*. Kmh, IhIHII, l«k, fk- 

* Our (*>4lC4 Uutm ho%4 IhIqII t-" 

Mtfi* hfire-*! den *' innl uw» t S it W* 

oUpr FIJI in’, n Hqe-etf'Pq HTVKt 




FREE CATALOG 
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Burilpi S^Cui ily Cn Box 62DD2 FM Linriiln.Ne BflSflL 










i "a f 

TfrflTiJg* 



interior 



«««"*? 
«u«w«<f *5 U 
rum I nnjgj 



Adobe 

Hu*** 



MAiS 



Vacation 



now toJ2' 

ESSwSB 



M XlDfH« ¥ 



HUG 60* p— 1h* F*mll) 
MundYiriH" E »Syt!«ip#fl 1 .h 4)1 
Oft'i l- Vouiltll (>r ili| b-rli 
t *1T SSl 



CUUMS Ah ONt UOUK 

p Til# *1 li« T-IJ 

Bwt 0< Inberto' Wiiili A Th* 
Ha* To Sixth cl #;odia >. 
■'-HfJimH iSI J W1J 



1 II n. JWji ««t*r Manabea* ®i 

all Marti* Himny S*»i*mi — 
m TunEvip H«>|i#i«, IntUsllalipn A 
V* ,* I » n *rt£ * ri 1 2 £rt|, 



.1*9 JC-H p - Ho* ia Bn i in 
SrtijLrti f uirti lurt iSi * j'i i 



TIM b , T G p The F*«nil|f 
fnan Hjnaaaah oP 
Harti* |rr,pravA*T*ElV1 & fl#- 
enpdt-lmg (SM Km 



nj'K t-mj p Hr,* Build Vnui 
D*n VftCAlxvn Nixt*e iS-S 9S| 



i ua-SS-J p - Th* Cample!* 

H.indbnuh (Jf Taurlr-inv .jit? «' 



iBfr 49fe ft I *i« L r-cy Liape-d a 
pi fvnivit MAhirtfl m 



s«gr 



uluH -aui. p Waoii n 'i v i hi-'ig 

«Hh S««*rHG 915 



. ijj jt ] N’i 1 

^83 $*“- ps 

WITH 31 "i 



iO-.it )M p Haw !□ Ifi*1*II 
F-rfflpylh-pg LifcMpim in 
C*rt, 0o»l*. Plan** Tiucht 
A HW jijli 0.45| 



UK 1411 fi LiV'im On 

A »>" *i' W 



"iS3*!S& 



: cou*ns ai> one ao^f. 

<1 ,L. (HT..-VJ p MOWldfl«|Miir 
Hrim# I Junior Appll#P,C*fc A 
M ■:'!■* ri>fi* r i., , Hami'KiInhC'n 

AwTianeAs 1 1.4 7 901 



iiJB i-Jiu p -h*w lO -Burtf 
Vnui Own lq.| Horn* A 

Cibtfi 5 l ■ ulth , |B 



gp %- 
pe w,/ ! 



An Eilraordmary Offer fo introduce you to the benefits of Membership in 

HOW-TO BOOK CLUB 

c ,or 



take 



(up to 9 books) of the 24 fine 
selections on this page 
(values to $100-) for only 



ALL 

SIX 



with a Trial Membership in the Book Club that guarantees to 
save you 25% to 75% on a wide selection of how-to books. 



CDUHT'5 AS a«F Soon 
yea bso-iw p mg* id bc 

Vpgr Or. !' Ai rhiicir l A I he 
Di**ki* Howu Tfi.iifc B-onh 
Kit 



JlMM 0 -M.mrvg TGfi 

in WMfl .,40 05] 



Fads Abaut Club Membership 



• rm 6 mrirMhudarr Wl«ti9fifi d Wtir dunce C*FIT puHis.h- 
« i retnl prnmst up Ld 1 L0D 51 lh*j Aft tfws. lif only 99^ 
l ch tfl in ipl-^paatAj« and mndliing) with fx* rnji i*r-mt*r 
-ship a TflL m I r«*ivi rhe Cklt Im. dPSCn&in£ ! he fgiJem 
selection, UtoHieles and other oftltir|S «v«n 4 f!3 

tidies a yeirj • II ** need the ufecu«t, do nothwj il will be 
MUl tp fto nnlanilicwtif tt 1*1 i 0 f.m m}h tq rftsi« the 
Ktodieei, nr >1 pu wajiL la uder One df Ihe mi nr Ihcrnthti 
utlef ed. Iflu nmpl y live Iimractspn? cn IhE rfjlr Idf m land in 

rue envelope] provided, and nauin il to ui br the dale 
SjuKifitO Tern o+rt allows yo u at leaif to da](i in whuh Id 
ndiHii inelwit. if, becauif of late mari dUivai M the Club 
Nc«, Uhl do nel hiw Jb diys to mike a decision ahd sa 
receive >n unaanlcd seWion. po<j mai ret^ it it Club 
RtpNist * It complele Iftn' Tnil Membership poo need or:, 
bup tar additional mqnthTp ^jneeiion j or Albamtei dufvn| the 
ned j 2 monllvs ¥w miy dandd yaji Hethbership Oftp lime 
litter yo« pufchjsf these low books « *Ji boohs — inelsiding 
i he InUdduetOfy Otter — ire tolly ramnnable attei ID dljS il 
you're not cnmjlrit.p iililtied * All boom are uHcre-d al 
Member puses plus i smelt pesteie end hindlmE 
etierje a ftatwm lonui. It pdu continue etler this Tiki 
M embership, you mil urn a bwdeod Certificate lor every 
book you purchase Three Certificates plus paymant d the 
iVMninil sum of *11 entlitlf yoy to a valuable Bub 
Dividend of j*ji choice wtiwb yen aiy CtiaA Iwi a s pet.al 
list prwded Memtos 



I i*[ US neTid l-'tiu V'OUT (.'hnirt* of these 24 
I |JTai I ktlI txMtk Kdc-LEi-iniiK part of an un- 
u:-,Li.a[ offer of Tnnl Membcrshija in How-To 

EJooJt Club. 

Here are quaiity htirdhauutl volmiws, each 
designed to help you increasie jemr know-how. 
sas-e ji-hj money, and make your leisure hours 
■more enjoyable. Whatever your needs, How-To 
Book Ctub offers books you can pui to im- 
mediate use and benefit. 

This extraordinary offer is iol ended: to 
prove [o you, through your own experience, 
ltiar you ran keep up with new books, and save 
w+iile so doingf As part of your Tnal Member 
ship, you need purchase as few a& four books 
during the comtng 12 months- Vou wtiuM piuha- 
bly buy at least this mans anyway . . .without the 
substantial saving offered by ifie Club. 

To start your Membershrpon these attrac- 
tive tenns, simply fill uuL and m«i] the coupon 
today, Vrwj mD receive the 6 books of your 
choice for 10-day inspection. VOL 1 NEED 
NO MONEY! If not delighted, return the 
books within 10 days and your Membership will 
be cancelled without obligation, 

HOW-TO BOH CLUB, SJuqfihdflB Summit, Pa 17214 



a m 

M H0W-T0 HOOK CLUB 

| Blue Hldgo Summit, Pi, 172t* 

■ Please open my Trial Member^ in HOW-TO BOOK. 

CLUB and send me the 6 selections circled below. I 
| understand the cost of the books I have selected Is 

■ only 99C for ALL 6. plus a small shipping charge. If 
not delighted, 1 may return the hocks within 10 days 
<! and owe nothing, and have tny Trial membership 

■ cancelled. I agree to purchase at least four addi- 
tional books during the next 1 2 months, after which 
| I may cancel my Membership at any time, 
jj 306 310 344 382 395 399 

* 855/885 898/998 903 988/990 1004 
I 1008 1056 1074 1081 1084 1086 
| 1114 1124 1140 1147 1149 1176 1178 

» Name Phone 

J M df*a « 

jj city 

I suti Zip — 

i YiW far i nr Mmbari aWy. f « mi* md [will 144 iv^ ■> PH-HI 



NOVEMBER 1979 231 










BESTBUY! 



EASY-TO- ASSEMBLE KIT 

c*nif 355- 



for 5 f 6" Other dioim. hem A r to fi r at 

Comparable ia»ngt. AN tf ianii adjuil IP 
f Imir- te-f I wjt hti. of B'TVj" fa 9‘6 r . 




People who't* looked perywhert lell ui rh*f* 
iin‘1 another ipiral Hair 6M»nd that louehei 
our tamltmulmi* of pric* and quality 1 tf f molw- 
rials and workmonmlp, We believe ill 

CALL Ot WWTE FOB FUff BK?CH1JI« ^ 

Bait in adoh*kI Koad5 

Owrlel (211? 71«. I 



!«■ IK* Non Shop, 0*pi MR 
B*WM4. Fa 19008 



CIIY- 



fip 



Wt tiiilpl Alai'lr unii OviLtr , >l*ci-d J 



THE IRON SHOP 

MAN U e Af t Jftt Rli 



Full-Size FURNITURE PLAN 
TBth Century PINE CRADLE 

Aulhfnlp! I Bth cinluly dilip. All 
bint* he ad-pe'R ,■ wl II ha I he qr.irinAl 
J6* lane, ?9j** ln(h. FhImI tar ! .r .- 

pfjcA «cnifj, mnirn^ilTf* H fl hy. 1 m I 

a ivoodwar h«r*i delirrhE. Min r l ?n 




iSS! 



r*tu*dMl wRh l« *r«w. 34*1 



Ptei. *v 3 It 
Evj.ihjn, III. lomt 




AMAZING 

High Branch 
TREE SAW 

Qutreaches 

and 

Outworks 

any 

Pole Saw! 

Greatest Insertion 
Since the Ladder 
and Nodi Safer! 



t«K (Uif tnim.-h>* hiiiD-rtu rw r r<yifi wmAni L’.l.y Jinji 
iMinw* m<4 «on mw u# m < -l>p* i.u« 

vnall ii>1 l*'U* Ivridin It** ch linnd. up u .HI and hioh*' 
W*Hl* you r'in.J mM| «• +h* ffwnd “ll* . >ni#pn -in . 

W ?unHi 9 i.bCiW Wtei muni i.irhn UM*1 lm.1- C .&-» 4 

M1ILlM-d HI- iHEWO* ■>**• *- H l HW( UPntoid "I'.-H "li nWqhl 

uh e«mrn tivu ift* branch you wihl to tul dc.^' cube 
•ukynaltcaEV poiuion* rtf«e in niara and hhi" puli .iPi*i-,aiui r 
crt HWlrill we In U» *™r, brinffl 1*4 n» .,1 

t hmrUiH? UMKt 1 hind un v A mew* H «■- 

p mi o* rw'ftg . t n*# uuignyi aim g*m«i .+*1 

HOKOIIHU MODEL .1 FocM Uamb* >fc»l Cuflmfl LikJl* Iwd 
JMI tonlltil kn«* 1rt»1 Wnoln U I Hill ill., 1 V *h(. q 
Mum pnprcajicMuj. iKKJfl * f«4 'n-.h- ih*..t r v it^ y 
. *hw hro Jilt ™nma Ir«i rum wnorr Im h RUM A0OfO 
■DNtn. t hwrtl mid* (HAT tin U Uhki 
ntorii noiln comr i.:'nqM«i* *ilb *oript [Httiih litwly rtuoiwifl 

*>i||M nnt intlruHHXV! 

'Wt-f .1 0 W m MU 41 iii r im™i r™+. u" 



HOLST, INC. S' 



ii*. mt e. ubt. 

179, Tiwi CitT. Hid! Ulki 




bars, chain 

Why (My re roil pfrces tor □ naiionol bror-it cIwid hj* 
™heD you can buy direcl from pur wgrebaySe quid 
iitt 

The dependable KHG 3C2 ftp lures 3D I cc ? cycle 
counterbalanced engine, 2 ring piston, rnagnEsiym 
plkiy uronk raw £ shroud, 9 9 lbs. wnhoui bar £ chain, 
diophrogm coffaurator, recoil itorier, II w tueMank, 
7 01 oil ronk, wjlqmotic Qikr, OREGON anti ■ fcidklSpck 
thrnnw chain, instructions, bar wrench 

Brit quafity product ONLY * 1 59” 

In r*M pfat Si.OO i kiypHi i 

SlftO 0€ L mlufl lime oHIfr Z-riumtii4*v«r> 

,OT,TJ CurnnuihoMj.s. *,tv 



lo OElTAiALlS, INC. Phone f9 1 91 HI 3500 
4309 PlMMnt Pines Dr , Raleigh H C 27&1 2 

Please send me ECHO 302 chain saws wilh 

14" bar L chain at the low. low price of $TSt.tS 

pfct SS.H shipping l handling 

[]Check []VISA [(Master Charge or [)iM.O 

Acct Esp date 

Ha 



Signafure 
Home 



Address 

City £ &ioie 1 ip 

N Lim.ied Hme aFfer 



SOUND 
THE ALARM 



on high electric bills. 





Vf?u can't save when you 
don't know what you're 
spending. Fhe Fitch Energy 
Monitor tells you exactly what 
you r elect ncity costs every moment 
Put your electric bill under you r control 



For complete Information, write: 

FrtCh Creatons, Inc Dept P 

Post Office Box 111 Chapel Hill, N.C ?? 5H. 

000 334-54 75. in IS C 919 949-5 107 
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INVENTORY ADJUSTMENT SPECIAL! 

PILOT'S GLASSES AT 
UNBELIEVABLE PRICES! 





- Impact Raalatant 

* Handcrattad 

- Polfthad Glass Lantat 

* Hardanad Mata) Framaa 

* Mo nay Bach Guarantaa 

T D antar, Bind chfch or moniy urrt*r 1 1 nefufl* $ 1 ,0fl 
lur poitngb and Kand«l ng | Id U S Optic*, Otgl 30ft. 
P O.Bfiri 11208 Aria h!a GA 30334 |Pi«a» appcMy 



K id at i iru e-r Pr*m«.) 5i' ECI AL : Ordqr now and j*r 
rO PAIR for 113 plus on* dollar handHng eharg*. 

FftEEl During this llmktad of far. 

hluxa valour Nnad prOtadlH OH. A S3 00 v*lu« 

LIMITID OFFER FROM U S. OPTICS 




TOY PLANS 



Moke 0 child happy! 
Build this sturdy pull- 
along Trailer Truck. Langth 18", Cab swivels. 
FuII-mzb Plor>-S V50 ppd. Catalog $1,00 



ARMOR PRODUCTS 

Bax20D Daai Park, N, Y. 117Z0 



BUY ST4JNEO GLASS SUPPLIES 
DIRECT FROM 
MANUFACTURER 




EfwiflNnjiyou i-md ptK 
a* pnAfW-y dr bf. 
noctiw or turn and ism* 
nWf w4K vmructioni ui mow anabrq 
n*» Mtatog Fpr yw> copy MnyJ ftl.OO, 
'iKmdaua «th i«n W d#i sabafactw 
9unrii4d 

caw M wui wDuai—t 



U S SURPLUS ROTARY FILES 




i|. iMRt. ornit. itd«| i*y Rnl a Riad 
«LkaA; . AMttiaW.MlE1.aKkl 

U r«l Sat c I t^fl t2?MW t*w UI* 

14 r«.IS*C.Cl c*HHN(l3nni flS DD 
lnw Meri BottSHiw 131 DO 
rwi IJ'i Salt ILumttd Tnriril MS 00 

rqyv 91*1 **™i W'iJ'.r 
....... t-wio'iwtinlJ 

ml tuttUfl CHnw □*« hh 

JiaCirfidin BahAmdM T*.*k?12(S 



*N 



MOTOR OIL TESTER 

Df> YOU RE ALL V KNOW WHEN 
TO CHANGE YOU* OlU 

OIL THAT LOOKS CLEAN COULD RE DESTROYING 

YOUR ENGiNr - oil That looks dirty may be 

GOOD FOR THOUSAND!. OF ADDITIONAL MILES 



«W1 1IJ1T CHICK qn L1VEL, Ull '1 «.T IHl LK4H I'Un 
«BTH nri ■ Uhl :nnw c»i mi ni^H thi i fiii-Mich lEir all 
h-E cuian ru; mimm HUi r ■ ^.HaDI h l v H I rit TiL Wd row flit 
lri< flu. anoiT iuf i h tin rmrit CLtihlhO irr«ii»ev 

TEST AUTOMATIC TflANlMlfctlOH ■ > - ■ ■■ > TOO Id lMt> (MINI V 
HAC« OUJlflJIMTI 4 



ALL NEW 
»TtSt KIT 



S495 



f J 1 flO •'uiuiq* A Hiixit. 'hj 

til 



OIL RESEARCH ASSOC I ATfS 
X_jiTjjHT^C AiCHriit ri PLAJA IPH umi [ t CM 



LOG SPUTTER PLANS 




isv* Monayl GUILD this, LOG SPUTTER 
urith | Hp lawn mowir anyfnq. Ram foret of 
14.000 Itn, 17 HC. cy d*. FLAN ONLY $4,00 

ARMOR PRODUCTS 











Rato: $4,00 per word payable in advance each insertion. Minimum insertion ten words. Bold face capitalized words — $t. 00 per 
word additional {First word set in Bold Face al no extra charge. Zip Code Free.) The next available issue to place an advertise- 
ment in America's No. 1 Classified Section is JANUARY, The dosing is NOVEMBER 5th. 

Send remittance payable and order to Popular Mechanics, ATT H : HiFdegard E. Kappol, Class. Adv M Mgr f( 224 Wesl 57th Street, New 
York, New York 10019. Please indicate Heading under which ad is to appear. As a consumer service and in cooperation with our 
mail-order advertisers who use post office box addresses for their convenience In handling your order. Popular Mechanics mainains 
a register of such mail-order advertisers containing their complete names and street addresses. 



When answering advertisement* please use the zip code number 



CHRISTMAS QIFT SHOPPING 

SANTA'S picture Over wnthington* on brand net* 
spendable dollar bill. [In Chriitnuj envelope.] greet 
Stocking Slufftr! On ir jj.951 Mortar-Back guarantee! 
BERWICK'!, 4MJ0 Parc roll. Sterile Height*, 
Michigan AWrt 

UK lEBPEffllNI tncikl ajOO: — lP-fll.Kk 

Glen, S3 Aipen. SwampKiolt. 01907 

FREE Chritlmti an Catalog. Barman EntirjrrUii. 

Z0;00 Sharkey. Ml. Clemen*. Michigan 4BD43 

tllllt LINER TU TflWILl Set of Four Baurtlfolly 
Designed Irish Linar* Fm F owe Is, Designs Include 
Fite Gianlt CUuSflwiy And The Sea util ui Mountains 
ar H^urm, a Lovely Gift for tamewe This Gil mi- 
rror pi.SD (Alrmilil, Mrs. H ftilnty. |D Co In Ion 
Street, Belfast Co. Down. Ireland STS 5GH 

f LVU/tOll WTR Y CATALOG H-FAgf*, - Hundred* of 
Hums SI. DO RelundiOlt with order, 1129 MP2, 
MoniroM, Colorado 61401. 

nrrt »% BLL3W retail! save Milan, Time, 
GRS1 MONET SACK IF not SATlSrilDt tl DO Bring* $ 
Call logs. THOUSANDS el SalaotlwnT Cheek, MO. 
PR0-5PEC DISFRISUTOAS. $8Gfl» Pine View Or., 
VBSlMnti. M l 441 97 

SFACE SHUTTLE WALL CHART, 30x41 inches, In 
calnr, an heavy paper, $5, Coimk EnlirpriUt, POT 
303. Am ion, Th 37013 

PUZZLES — Build Splendid "Bra.n Busier s' ’ from 
Merdwoofl or Acrylic Stotts! Perfect for CJfls. Safe. 
Conweraatioe Piece* — Seven unique Patterns, In- 
sirvciim. Solution *--13.00. Hobble*, eon lit?, 
eartletville, Oklahoma 74003 

FREE Low .Priced Gilt Data lac! Kell in Company, 
Depl ?X, zb 17 Lena St . Ft Worth, Hm 761 Ot 

FREE DISTINCTIVE gilt Catalog. Robert Manley. P 
4126 Rosewood Avenue 114. Lon taffies, Ceillernie 
9D0D4 

GENUINE DIAMOND! DR HEW lllllfUTED CUBIC 
zircqwiat (wn jeweler* can't tell the fltifererae! 
EkgulSitfe 14 karat gpkl rnwnllng*. Beautiful, free 
brochure, Buy direct QuAdra Cam Co., P 0. tax 
34452, PhiladclAJili, Pa 16152 

FREE catalog et Greet dim, plus Catalog of 
Bargain Boom. Super Valves. Bblh Free, OepC, M, 
Crescenf, J 3, 4/q daiicraft, Glen Ellyn, minors 
BOUT 

FILE SlfT CATALOG! Mfll.cn*. dt Produc.li, Depl. 
-PMH.. 4-655 Crimean Circle. Colorado Springs, CO 
AOS 1 7 

fabulous Cirt OetiioE, send hod RaiimOibit, 
Herb's GHts, koule 6, flo* 371, Dept. 2. iJiiiclt, 
VA 74055 

AUTOMOBILES 



DIESEL CAB TEH REPORT. Firrt L C'O. DDO mil**. 
Marcedti 240-D, fl4. Money Back Guarantee. Harold 
Franks. Profmlohsl Engineer. 1202 Second SI.. 
Boorev llie, ms 3BB2V _ 

’ diesel Directory for mioeit, Indiana, Michigan, 
WIiconsLn: J3.50, Vesity. Go* 146, Winfield, I Hindis 
6D190 

MAKE ALCOHOL FUEL LIBALLT1 1 Sols r/convtn ■ 
liDhil Still plans and lormulae. Details an Federal 
Parmitll WHy 310.00. PDA. a cl 573. concord. NC 

aoas 

IU CriMil Simula Engine Mad ifccal ions increase 
MPCt Delails; Jupercar, Ho* 2SIDLMM, S( LwH*, 
WO «U9 

MOTALDT fling-Valve Reputing Job— fG.QO, Money- 
Gael GUkiMIrtetf Fftn Brochure! Arrow Products, Bo* 
37AM. Broken Arrow, OH 74012. 

330,100 Earning* siarl Aul«nollva Bull net* 
Evening.*, weekend* i&r under (100. Publication 
shows how. 13.05, Wtiltftelu ppm icei, ign*. Dept. It, 
Hoi 392, CyPrfi*. FX 77429 

CAB NOISES BOOK. The Causes, Cost of Car 
Noise* and much more, Send 14,95 tor LOSS iA-if, 
Box 23274. i 'Enfant Plan, Waihiiifton, DC 20QJ4 

BOOMERANG — INCH! BIBLE BETIMHt ladtlnf 
epod. Flit catalog. 30 denfn* books. 
BaomerangMan. 309 Park, Men roe, LA 7IZP1 

FR|| ~gAIOLlNEt Free krieneHtleni" Send larce 
leU-ad dressed stamped- envelope. JU3TICEKIHG. 560 
mvenide Drive, hew Torn, h.Y. 1 0u2 7 

USED car Buyers Guide ellmlrifetes the Gamble. 
|XQD N. Hophin*. 3565 Potter NO.. Okeechobee, Fla. 

LADDER Ricki for Pichiipi you Assemble, Alytie, 
BOX 9501, Madison, wi icons in 53713 

fdngqt ten carburetor Patents! Citalogl Write I 
Lind ny. Bo* 1Z-IG, Bradley, JL fiffilli 

HEADLIGHTS FORGOTTEN ON AOAiNT Llte-on 
Sounds Alarm. Eaiy Hook-up. Dplails Free, lesled- 
tlnkl (14.95, HIE (ID .95. Plant *2.UU. Money-back 
fivinnlM. Pulitretiles, l« . 001 23B5, Orlando, 
Flaildi 32602 

CHCRIT I NO I PIN PENCE. Haw Id mike and use 

AlCthol-Mydroeen fuel. (GOT. Merit, Bern. 32294, 
Louisville. KY 4DJ32 

GATOHOL! ALX inject ox BOOST MILAGE MORE, 

unit, AHtbtyU llti.bS Complete, Informellen Jl.OD, 
More-Mile i, Bracaville. ill. GCM07 

CASQHOLl New gasoime-savIniE molar lu«l. Home- 
ri'-nkm* Guide. (2.00 Gnrm et, 9133 Fairlilll. 
Ptuiadeiptile. Pa. 16120 

SAVE Far Dollar* On Use line end Diesel. 15.00 
Id I Details Tbi MIC, Bor 32454, Oklahoma Clly. 
Oklahema 73121 



SAVE GASOLINE U.l. CDVERNHittT Patent. Dafelli. 
NaitcD-A, Bor 3404, Seminole, FIBrldi 33142 

ahuhind fh MiBikHiM icOnDMig Avereu mile- 
age inert-lit S5%,. bPrtepnwer S-10%, Detail* FREE, 
Tecnnetririf. Bor 12161 B, Norfolk. VA 23502. 

RUN CAR, TRUCK, TRACTOR ON WOOD I Illustrated 

Report 15.00, Sweatt, tat 591, Titusville, FL 32760 
L EC TP I CRAB CiM-vr:- WT'(, FiAU tfl ef«tric 50 
mpo piam 125.00 Hrl’o >] r 00. Robert Bucy, Box 
21764, Di I II*. Ti. 7 5225. 

Mra inch ias ip 30% + f! No iimicta— ne 
■adaeli. Prolasilenal lecreli revealed. Free da- 
tails — Posco tJTCBllJ. Bee 444. Bronx, NT 10*71 

MEGHAN! Cl Learn tnaxpemive Proven Effective 
Method for Cleenlni Grimy, Cretiy Hindi. $1.00. 
Jordan i, 7570 i. Speedway #337, Tutsan, Arinina 
BS710 

" HELP STOP Failure! on AUTOMATIC T11MSUIS- 
liBNS. Write: FREE SERVICE GUIDE OEaflS INC,, 1030 

(1*1 wey sw, Foie Lauderdiie, Florida 33324 
SAVE Or Make HONEY When' Buylnx Hexl Car. 
13, DC Guarani etd. Car*, 545A leva Way, 

Bloominftqri, Indian* 47401 



save gasoline: slash all car cobtii Cumnra- 

Jienvive new money uvlnf fulde 'MORE MILLS PER 
DQUAR' ihftws hew anyone can easily cut auf-u 
tHpenie]. Money Back Cuarantee, 12 QO (Calif, add 
L?t ini]. Me Icq Publbcilldtis. P 0. Bdk JflflH (J« 
Bear City, Calif, 92314 

CAS SAVING FDD DUCTS CATALOG. Send Jl.00 
[refundable)- Tower. Lewes, OE 1 995 A 

ZENO COST AUTOMOBILE OWNERSHIP! f Detail! 
FREf. Techbetrlnf, Bax 12191BZ, Norfolk, ¥A 23502 



recycle your eniine oil. taw money! Complete 
InstfucliDh* 13.00. Media, Box 2U-N. Durand, 
Wl 547» 



ELECTRIC VEHICLES 



JJILP UCTRA BUG! Amajlea 4 Wheat Electric 
Moped! Plan* 115, OT, Detail! ll .04, Lee Iran, Baa 
164*. Larin, Florida 33540 

t lectric Automobile Publication*' Galaioil 
Write! L'ndvay, Baa 12-JH. Qradley. il 60915 
ELECTRIC Car Conversion Manual Brtikllirongd. 
Erect Slep-hy-SIpp Inslruclloni, Diacramt, Draw- 
inii. Method Saves Hundrerti. Flva Ttar* In Re- 
search/ Development 139.00. Informal Ian 12.04. 
Ellen, P.D. BOX 2731, SlhlA Clara, CA 95051 

AUTO SUPPLIES A EQUIPMENT 



PARTI; Army Jeejp and truck parti, Spare Part* £ 
Equipment Co, p.o. tan 751, LtMnslOn, Kentucky 
40501 

tiNiATPOHAL Theft Praar Dewce let Under-Dee* 
Stereo, ar C.B. Hardware and InsIriiCllMll intruded. 
15 n. SOC, P.D, Bax 977. Bonita, Ca. 92002 

HyURAULIC Jack repair kits part* and isipplle*. 
Catalog: 11.00. Hydraulic Jack Packing £ Tool Co., 
Inc.. Ga rvaral P.D, Boa 3, &Lat>n I Hand, N,V. 10314. 

ALTIBN ATQR/Gea b rala r Rebuilding Book. Detail*, 
llndrl j/kJ Enfineariht. 7565 Barkcntlne, Las Vegas, 
NV S912B. ^ _* 

DUAL — FUEL, Why Fieht It! PROPANE Of SAID 
LINE.. Fnp Switch. Do-il -yourself! Props nv 
cheaper, 46 page book fully iliustriltd. f 5 00 cash-, 
chetk, M.O. RAR Intarenae* frf California-. P.O. flax 
19646. tail Jose, Calif. 951 5* 



HAADTOfl Far Alfa, Austin Nealy. Dal sun, Flat, 
if u a r. Jen*Ee Healy M&A, MtB, Mldttl, tallfire, 
Sprue, iunbeam, Ffl3, TR4, TR5, TR250-- 



DTHAPUSTICS, P.fl. Boa 4667, t J l Mont*, Calilomle 
9173* 

MAO BATTERY, Leaving UAhti wt cm Dttlmt 
Battery (Vary Cosily). Rfivefl-I wHH Trentltlerijed 
Warning System, Easy 
1MB Muhl, Mndetto. ^ 95356 



PROFANE Conversion .Car* * Truck*. Return to 
£1*01141 any! lip* while driving. Use* regular refill- 
SDK trailer tanks. No engine modification!. 
CDMPLLTELT PROVEN * TESTED - THIS iTJTEM 
WQRK19 Uses Irtaxpenslve L6CALLT availabio part*. 
ENgi neared for amateur mediae lot. Build Iqr around 
150.46 In two day* With ordinary hand tool*. Satis- 
faction ABSGLUTtLV GUARANTEED or Immediate 
TClulKi. Fpr complete plan* RUAHIB first Cl**f h **hd 
114,40. Fleming Eegl nearing - PM3, FUJI, Hamsert, 
New fork 1HU 

ICAT It AUTO alarm »revantt breah laa before 
they occur. Smtnd* horn tum* on lilhll, met* 
automatically. 159.95 Asm ■ Baal ■ Camper , . , 
American Automotive Sound, 6211, Farrfiview, 
Memphi s TN ill LB | ' 

AlHtt — Valve Jobe — Driving, xcia betalis, 
Matiloy. 2531 tapnrior, Chlcaio 666LZ 

GASOLINE It icarctl Determine your mileage with 
MILES PER GALLON arulyier. Accprata, aasy To UH- 
17. Girouttl, P.D. Boa Alt, GJcndora. Ca. *1740. 

MIRACLE Carburetor vaporises gas iQQ-f MPG, 
Drawing* and detail* 16.04. Money bock guarantee, 
Cirbu. Route 1, 60 S 79P, Hitchcock, South Dakota 
57346 

RECREATIONAL VEHICLES, 
PARTS A ACCESSORIES 

GAMBIA PlM buill ae i VW trimporlfl^ ch*S*Fl, 
Opvni like a tent trailer. 5 end ji5.ua (a; Popular 
Mechanics, 60 s 1414, Radio City $ti,, Now Vork. Hi 
10019, 

SNOWMOBILES 

iM k SilltH FOR r^R 

five, ftirtbcupy er iriicle ll ng. send Ton Pupular 
Mecharn.es, Bdk 1414, Hullo City Sla„ New Tdrk, NY 
140t 9. 

MOTORCYCLES, BICYCLES, 
MOTOR SCOOTERS & SUPPLIES 

Honda* ^ ^eUablej: 

Motorscwtvr, 443, Btnd, DR 67761 

MOTORIZE Bicycletf!! Plan*; Electric. 12,56 — Gasa- 
hhe, 12.50 — floiJi 14.40, Guaranteed . . . Britt 956 
springe pie. Allan!*, 4a. 30346 

HA NO OLIDIHQ — AVJAfRlN 

SmThhuli, WIMI-HtUiflMII!. UAHIIHL- 

HR HEGUDERS. F!en*/Kitl/Compltte Many Type*. 
Gel I log S3 .00. IFF, Dept, A, ]gtil. Houtfoil, 
Teaas 700M 

DEI I GM./ Bui Id Aifplmes/Hjng Glider*. Simp 1 1 Ned 
Publications, Brochure 20 £. McCoy AlrcrJfl, 1 2624 S 
f iguersa, Le* Angelei, CA 90061 

BUILD — die Man JIT HELICOPTER! Eaty, liMa- 
pennve. Detailed Plans, Drawing* — 17.00 HELl- 
COFTtH EXPERIMENTER^ HANDBOOK — *3 DO tath 



— 19.44, Hellorart, «bk 3053, Redondo Beach, 
Clllfovnil 60277 

FIT ENGINEt Cataiac 12.04, Newsletter* 16.00/ 
ylar Ooylejel, 314-A, WontcUIr, N.J. 07042 

SPACE & ASTRONAUTS 

»HT|GRavIT¥ Prnpul* ler DovicT Free Brnehurel 
PDA. Bor 873ft, CrHicoid, WC 25021 

BREVITY Like PrnpuJilwi, Artificially Produced, 
WCfkt Anywhere, In Any Direction, 

GRAVITY Like FrppulwItHk ArtiRcMMy Produced. 
Work* Anywhere In any Direction, Howard. Fuller. 
XV 41043 

HOVERCRAFT 

AERO-CAR Amjflflj! Hovercraft built enFly wltli 
aidinarv looll. UwnrnDwer engine pnwer Gif rill 
one man plus, Hovers, Ole* forward, backward, Sldu- 
way* ava r lend/ snaw- water, CompJel t cD6*(luttia6 
Plans and brochure. 17.65. Aero-Pro lee l*, 6b* 

5118PM. Clinton. New Jersey 46569. 

HOVERCRAFT plans All Bln*. GAtaW 11.60. 

UoiveriaE HovorerafE, Boa 28 3, Curdqva, il 51242 
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CB-RADlO, TV & HAM 
EQUIPMENT 

^W0in ,, tH.nrvEr's, Crystal*, Antennas, CBs. Radar 
Detector*. H PB, B ox B334. Denver, CO BB J1B 

C#n'l Remember 'four License Numher? 
Gel 11 Engraved on a Piastre Plate, any C filer i nr. In d- 
Ing WoodT Gran. 1" X 3* MhHive Backing, Sticks 
to Anything, Tour number Retired by Law when 
jthtd tor Alto "HANDLES" Engraved. (2,50 tttK 
include! Tai end Wailing. C£S, IftC., P-0. M373, 

CtiErtarfiwJ, Win 44026. Agent* wanted, 

— USED AMATEUR RA010 EftOlPMEHT FDR SALE, 
NATIDHWiPE U5t I2-M — AMATEURS EXCHANGE. 
BOX 3T4FV. VtSAUA, CA 6K79 

EOVEAKMEN'T Surplus receivers. Transmitters, 
sr 30i ersc opes, parti, Csllloi Messina, Naharit. 
Mast. 03908 



R YACKS — CANOES — PUNS — * NITS — 
Patterns — Material 40 model) In fibiFlIiSS— 
plywood — tJUViS — Cilaiegues with "CodtijfM- 
er $ Guide" SI .00 — ClAAKCKAFI — IBS AHualafle 

— Tpnawanda — New Tam 14150 

SOU PLANS — FRAME KITS — FILL SUE 
PATTERNS — Huge m-page catalog! PoweitwJti — 
Sliibostl — Irhcams — Outboards — lets — 
Cruisers .— Kpuaeboals — Runabouts — Cories — 
Workboals — Hydroplanes — Tunnels — Pontoons 

— B' to 49 J . Lew cost, high quality plans lor peer 
?5 years, Easy, crave r mellhads especially lot 
.amateurs mdude slep by -a top paCldfLil Instructions, 
tioaESuUding Supplies — Fast? nines — Fiber; lass 

— ttesins — Slues — Hardware — Equipment — 
float Trailer Plans — Beating boohs, Send $1-00 IS? 
Cana da I f*r catalto plus Free " BdaTbul Idi ng 
Supplies" brochure, Glen-I Marine, B1 52 floiecrab s. 
Dept. MP. Bellflower, CA 30706 



tlANT SCREEN C&l&r Television System. 4,' 5\ 6' 
Foot Screen. Kits available. Catalog (1,00. Narby 
Giant Screen, 120 West South Street, Na reticok*, PA 
1K34 _ 

IK rapid ft TV TUBES, frie catling. Cornell, 
4J1MT UnlvertHy. San Diego, dllforftH_92_itl5, 

TO EjdbCltlwrtf" Electron les Catalog. HhKHb 
W nrHshorp, Department ’90 B. Hewlett, New York 
11557, 

FIRE :e CATALOG: Power BWIttUr Plans, Kits, 
Modification*. CB City, 90* 1G35M,. Woodland Hi Ms, 
CA 91365 

IkAMtWTTU lOOtm For »»MW. Tiny wild 
Slate unit produces 100 waits P F.P and ton be 
installed inside existing unit, Build lor about (25. 
Stud ( f>.00 lor rwnplele plans. Catalog (1,00 
Pel er-Sch mitt Enterprise*. BOK 07071, Milwaukee, Wl 
53207 _ 

BlftHT-lCaKN TV. pro H e:ticn system Alt incFudll 
lens, plans, instructions. (LB. 00 Guarantied. APP 
EnlarpriteS, Baa AW-1. amfll FH, CA 94065 

nut / PoHe* (camera. Ron Banock's Olscrumt 

Scanners, 70 M&hiwk Pd., Craenstmrg, Pi, ISEDl 

ELECTRONICS 

MECHANICALLY INCH NYtl _ lH011f1 DUALS A55EM- 
RLE ILtCTNDHLC DEVICE IN TOUR HOME, Investment. 
Knowledge, or experience not necrsiny. Gel Hatted 
In spar# lime. Above Average profits; J 3DQ, 
uwmilk possible. Sales bandied by others. Writ* 
lor free Details, Electronic Dayelppmeni Lib-, 
Drawer 1560PM, Plmlli* Par *. Ftl. 33S65 
— BiftUTlC Co**um*r Eiectromci Catalog, fig 
Savinas dn Calculators, Audio, Video, Watches, Car 
Stareos, Dictating A Telephone Answering Equip- 
ment. only (2.0D. 47th Strict Photo, 32 las) 19th 
Strut, N.y.C, 10003 

HIFi; TAPES, PHONOGRAPHS, 
RECORDS 

Olx. tala lag — Electronic) KHl-Amplifiers— Fre^ 
amplifiers — Psychedelic strobes— SCA Adaptors— 
Color Organ p— Digital instruments— Gutter Amplifier. 
FREE Subscriptions. 5 WTPC, Dgi PMI 2D4D. San 
Antonio, Texas 71284. 

MBIB- 15 RPM Oritrur'lhitl, CatBldg (1.00 
CAS Accord Sellt. Box 197, Wpmpr.vHle, K.Y. 13163 

MOTION PICTURES'* 



SOUND EQUIPMENT 

SU*U 4, Ifim m A Bnwn Full-Length Feature* and 
Digest films in Color and BlatV/While. R«k Movies. 
Jink NiclTolion. SherlotK NoHnes., Bagart. Selrnlck, 
HurHfttdt of T.htl, ERIE liluitrstfed CHtaiog NILES, 
Bos 1576PM, South Bend. Hid, 46ftSd, 

taMm film*, videatepei. Bargains. Urbamki. Bias 

s. K.hiMtn. Chicago, TIiiikhi 6«52 

VIHD (WAP-tHDP — Buy, Sell, Trade Video Tape?, 
Movies. NATIONWIDE, Box 3112. Dayton. Ohio *5431 

CAMPERS & TRAILER 
KITS PLANS 

build— it— yDURtlLf — tamper* — Triiie-ra — 
Fifth Wheel* — Mttorhpme* — PIcAup Covers — 
Campihg Trailer* — Xiti — Plens — Full Slii 
Pltltrnf — {Van CodverSlon Plan* (5.Wi — Send 

It ,60 far R-V IT ‘ 

9152PM flojecr*nia^0allflower. 

UUnOP CxMPER/iTGNASE POD High and Dry 
Sleeper Open-Large Slurag* Cldseo-Strearhllned- 
Ulhlweigtlt- Build erne for ms fheo JI. 5 O. 0 o- Pictures 
and Plim (4. JCkCarteppe r. Ban 971, Huret, TX 76053 



Kltt/Equiomanl eet»ioc. cien-L fi-Va, 
i dm, Me I mower, CA 9070* 



BOATS, OUTBOARDS, TRAILERS 
A KITS 

■DATKITl — FLAW — PAYtER HR — FRAME' 
FAC* — FIBER ELKS* — MATERIALS — "War Id's 
Largest Calslbgirts" 300 "DNFDFf M»lgHS — ft' 

— ■ DO" — id fiber ffiejt — plywood — steel — 
aluminum — - POWERBOATS — lnbMids — Dulimaids 

— jell — cruller* — SpbrUisher* — houieboll* 
hvdrbplusei — tuhnetl — rgnabout) — MIL- 

BOAT* — Dayiallcn — YraHefulleri — mertoriall. 
*r) — naitltmll! — [Ryae* — c*«nti _ ao 
modelil — SOATBUILDTRS MATERIAL — Hardware 

— fastening a — *am — rnastrigging — plywood 

— boom — SPECIAL SECTION on fmtRELASS — 
retins — foam* — epoxies — polyester* - mat* 

— CtPth — C'FlIk — Alr« etc. CATALOGUES T OO 

— rwiBi BoatPulldtr'* Guide tf.Oty — CLABKCRAFT 

— 3fi-P Aqualana — ■ Tonawanda <— New Vork 141 5D 
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POPULAR MECHAWICS 



FiBERSLASS — RESINS — FOAM — Etc. — Com«rrte 
tine Catalogue with "How To"— (LCD. CLABRCRAFT 
— J6-P-T Aqua lane ~ Tonawanda — New Ynrk 
14150, 

BUI KITS - 22 modifl - POWER and SAIL - IV ■ 
3Q J , Molded fibergEjis hull ini deck come factory 
assembled - you complete by installing factory 
supplied inCanor components. No experience 
required - easy for anyone. TfrmiS H Mpney bACk guar- 
ante*. FREE CatBldg. L irgtf, Dep!. 0C-79, 3&0D West 
Hi S hway 13, Burnsville, Minn*»ti 55337 612 S40. 
3WW 

JOHNSON — Evlnrude — New — Used Parti — 
Antique Motors Bill's Marine. 215 ft. Main. N. 
ayrtcua, MY 13312 

EV I NR UPC 1979 BarUin* . . Tall ilv* . , . SCOtl 
McCulloch parti ,,.(!, nandhn* . . . Elactn Marine, 
Gift Merrick Road, Lynbrook, New York 11563 

US SAVER D0RT/SKIFFS POWER 6 (AIL 1374C 
FREI FLAN "CldWditar Cull" Rowing Dory with 
Brochure/pliotbs 4B Plans Only 3 1 .00 Arr Mall S2.0D. 
Texas Dory, Son 726, Ciluestdn, T(Ut 77553 



CAMPING EQUIPMENT 
A TENTS 



FREE Catalog. Everything for camping, campmor, 
Bdk 4D7 N, BdanlB, Hew Jeriey DT603 

ALCOHOL cook stovo. For emergent ie*, backpack- 
ers, outdoorsmen. EfTkClrnt lightweight. No moving 
parts, Send (10.70 to: Tww CnlerprlsiE, Box 26fiP, 
WiHoh, CT 06697 

FREE CATALOa Of outdoor camping Kcntarln, 
Many nard to find Items. Ricks Great Outdoors, Bex 
3416-A, PWOflft, llllnoi). 61614 

(HOOT BOOT, WIWD-O-SHIELG COVER A x.nlrhm,- 
iictn is Uriel Ear VANS M INFJ CLAii "A" P»CRUP5. 
InsEant privacy A pralectinn Irom sun £ cold. 
FREE CATALDC. Write: Snfmt Boot, I55BEP-5D . 
AMhalm, CA 92BD5. or call (714) 778^2364. 



ATHLETIC &. BODY 
BUILD I NO COURSES 



II INCH -|- Arms — 90 Dlyt w Refund — (4.00 
Complete!! Wistgrubcn, Ucx 4777-fMll, Vancouver. 
WA.BRH 2 

MOICLES. Strength, Endurance. AtlHeHO Ability’ 
Free Oelails. ttatr&wlltin, TJO i»lko Street, fPMl. 
Seartlf, Waihlngtgn WJ01 
FH-yJICAL Fitness Mawslatter. D*pt. 40 r ~P.O. 1R5. 
Western springs, Illinois 60556. Inlroductc-ry ccpy. 

MAKE Ypur Own Weights and Dym Apparatus — 
Plans - (3 9B. Ed Keel, 12643 Telfair, Sylmif, 
California 91342 



sporting goods 
A EQUIPMENT 

TRAFFER5 Send 5Q£ for our Catalog af Famdui 
Trapsing Stiff Hm. E.l. DU ley' I, Bex 3BM, Union 
M.il, NT 14563 

ARCHERY Lowest Dljtuunl Price*. All top braOdl, 
Order* shipped same day rheeivid, Mway-OKk Kuar- 
nrrtno World'* Largest Supplier, Frae catalog. 

Anderten Archery Corpora hen, Grand Ledgt, 
Michigan 41137 

' BOOMERANGS — IHCNEB 1BLI RETBNH1 Exciting 
tpgri. free catalog. 30 dtiign* books, 

RtidmerangMan, 306 Park, Monroe, LA 71201 



FISHING, TACKLE, LURES 



HARED uoy F| thing Luff. 24 Carat Cold Ffiting. 
Gra.il lu r« Great ChrT|lm*a Jiff. Duly J9.95 Seven. 
Dexlgi*, P.D. Box 55491-M. Ldt Angeles. Calif, 



DOGS & KENNELS 



LOVE YOUR OORT Imprest Him With LG M. Mfg'i 
New Intulated, Warm. WalirllgM Dag HbuSe. Hing-vd 
Roar Far la*y Cteniunt. Be*t>Hns Available, ja.w 
— Ofder Now. P.o. Boa 5759, Sl«klOD, C6IH, 9-HD5 



ELECTRICAL SUPPLIES 



RUN 3 Phase Machinery on Single Phase Lines, 
Flan* and Whalessle parti (lit (5,». 
Canvirt-A-Phalo, JW L&Eti. Wyinfotti. Mich. 46L92 



ENGINES, MOTORS, MAGNETS 



ocean — w Ivt — Motor. Power Electric PUnl. 
from 10 to 1000 NF. Send (1.00 for inlormation. 
Eddy Sabnllos. Apart ad n 7&77, Caracal 101, 

venemtu 



AIB-DDOL.EO GASOLINE ENGINES Mike* and horse- 
power to fit almost any mower tiller rider mixer 
etc.. Tremendous di-scounts, assn ma|br brand ohain- 
5iw chain Iron (4.50. Far Literature and price M*H 
send *2 .ad tm Ashland (mail Engine Sale*, Ashland, 
m 65010. , 

REPAIR Efettrit Motor*!' Gehtf4t"ori!" Alternators! 
Modtquip, Sox 7256. Kansas C,Ey p Miswurl 64113 

REWIRE Car Altemater for 110 AC. Plans (3.00. 
(weatt, Box 591 r Titusville, Flcr da 32790 



TOOLS FOR SALE 



CARBlOE-TlFPFD SAW BLADES. BJ's. 62 1 6 S. Bivd.. 
CM land, Florida 32720 

BAD TOOLS. Free (rffirmitlon; Amalgamated 
Service Corp-, 707 $, LakehDma Drive, Mustang. OK, 
7W4 



SPECIAL SALE CambiflatiDR Socket set, 44-PC. V<" 
and W drive. SAL A Metric. (1650. Jam lion 
International, fto* 32i, Shawnee Mission, Kansas 
65301 



BELOW WHOLESALE BRAND NEW TOSHA— t-R, 
CRAFTSMAN. (BILL, *UC* *HD DEtRAft, STAHLtT, 
HI6IQ, ROCKWELL, KENNEDY TOOL BORIS. SIND SI. 
CATALOG REFUNDABLE WITH FIRST ORDER. 6UAMN- 
Tf ED. ANDRE DU TOOLS, 22-69 73 STREET, ASTORIA, 
NY 11105 



ALUMINUM REPAIRING 



(OLDER, Srare Aluminum Easily! IMuslrated Manu- 
al (3. IflitruetM, 11914 25th, Alla lump, u 775 ID. 

MACHINERY. TOOLS 
A SUPPLIES 

■5fAIHLf55“STEEL Wood. machine, tapping 
screws. Nuts, washers but nail*. Free 12 page 
price sheet. Fattening Product*, BOX 151H. 
Cheltenham, fa 19012 

LUMlift/MMGKS) Ami your ^uIji *aw make* 
lumber, and Cab ns tram Leg* right when 1*sy 
Fie — full details writ#: H addon Ttol*, 4719 Route 
120. McHenry, IH. 6 0050 

BUILD' FULL-SIZE METAL WMElHi UTtlEt Ute 
Junk, Strap Xommonly Available Material*. JIIls- 
trJled, del ailed’ gpuk of Easy I rlatnaetl mti — 15. 
Tennanlvilte Co., Dept. 11-8, P.D. Box S3I, 

Nmlhville. NT 1 213* 

MILL I Ht Cutlers, iatne mining ittichments, Cali- 
ln ( 1J.OI5 P^ltei = Sl&n 73. Cedar Raprdj, Iowa 57406. 

4* METAL Cutting Lathe (50.90. falg, 150U 
PrpctDr, Induitry, Calil. (1741. 

SMALL FOUNDRY furnaces. Supplies. Free litera- 
ture. Pyramid Product*, 3736 South 7th Avenue, 
Ptieaaix, Aliena 

WDOPCARVERS Supply Catilpg - (1.00: with 
"TwHs, rrrer Uses" Book - $3.50. 3056 Eicelilnr 
Bivd., Minnaapdlie, MN 55416 

BANDSAW BUSES, Any Silt. Fm frktfllL 
pjrhrf, P9J Llftas, $enort, Cal. a$3?0, 

SANOSAW BLADES, Carbide Tipped (mrj. Any |J«, 
free literature, king Saw. &S4i Tldtwaltr Drive, 

tfa. J35«_ 

MACH (Nil ■ Unlmat - Mexlmat - Sheri I rw Lithei, 
Mills. Catalog (1.00. Simp Supplies (1.00. Caunptae II. 
1424 Barclay, Springfiild. omiu 45505 

1100 CATALOBS luted and described. Sources for 
everything; Imaginable, (J-CO. MABTERLM, Bdk 6W, 
Fi-'fax. CH 949 3a. 

STeEl, Aluminum. Mil — (heft — livr — 
Tube, -Sn-bp Suppliei, Plim. Write: CEI. Box 1S£A, 
NiaiTVilH, Til. 61441 

LATHI Turned nutil part* — Your uMclficellon* — 
$50 Liberty, Celdwfter. Michigan 49036 

' gUkLiTT WILLI NB ' MACH mi FLAHt7~YertI»r or 
Nori rental (5-W, Both e<i|v yt 00. VI SC Fll*S FREE 
"Ilf. orderF NU- DESIGN COMPANY, BQX &344-L. (Ahtl 
Ana. CA 62706 

(MALL MACHINE VUE, Plans (3,00. NU-B6SICN 
COMPANY, 326 So. Canter, (anil Arte, CA 92703 

BLACKSMITH & FOUNDRY 
SUPPLIES 

FORCES: gai, £ m I - Ji imme r* — ton^ h — .n.nv 1 1* - - 

anvil benches — all bUcksmilh supplies Cilalgt $1 
(jelunded first order). Mahkdl Blacksmith (hap, 7836 
CaPflomburB, Caruidniburg, Ml 49317. 



WELDING, SOLDERING, PLATING 



LEARN. TO Matter weklmg. Fur Detail* — J4.Q0. 
10127 Talley Lane, Hou*Edi>, Texa* 7 7D41 

— wmomNom 



CENTRAL HEAT FROM WOOD! WrMd’trjInmg belief* 
Treat whole hi)u*e, yield hq| water! Detail*! TeMw 
CsrporatiDfl, Bdk B99, Cdnwiy, MA 01341. 

SAVE Heel Money While Heating your Home, &uMe. 
tm — (3.00 Odvan product*, BDk 572, Ncrthport. 
hrnv York 11716 



SHE (REIN Energy iruerc Hippeu, mitten*, bind- 
crafted (26.99, postpaid per parr. Send hand or loot 
tracings, Sheep Farm, FO jyi. Bos 55, HifhddP, FA 
17530 



ANHOUNCINC HOW VOU CAN CUT TOUR HEATINS 
AND CODLING BILLS 1W% AND INCREASE TO OF 
ASStTS (76,060 AT THE TAME TIME! DOCVUENTCO 



riQvf H mutt (ENO (ZD 
INC., RP 2 , IDI 4t AC, NEWT 



TO: TCftHMDb lYlTlHI 
WTON, HI 07160 



[Centlnuad mi next page: 



ENERGY SAVING 

(Continued if*m preceding page? 



HUT Horn* with throw-away*. 12.00. B-M 
Enterprise!, 1703 It- E, Slit., SaH Oa, Vfk SB 1 15 

FREE IraPOfiiniiHM* — Low Maiflieiti rite INtnund 

House. Use Sun without Coiiectori/stprage, sa$±, 
Liu -A, Bqi 163N, Mont Vemwi, NH D3D57 

~RES|OiNTilL OIL DUIN1AS - Homeowner's guide 
Ip operation and increasing sfflcrrntj. $3.00 post- 
paid. Burner Publication*, 23 Parkway, Kitonih, NT 
10H6. 

FREE HUT FtlDM HUH OIL Un+ Of dirty Oil. 
Srtnj-kl*Ji p odorteis, and soot-tree. Injtall easily Irs 
hafral stave , i& well as other tyjics gI stoves and 
furnaces. Pays tor itielf id lets than a month, 
information si. oo 1 j ■ Little Drigwi waste Oil 
Burner, Copt. M, Bn 11+6, Fart Benton, MT 59+42 

UVE H% HI nur ELECTA ft bill, fil a? NEYEfl 
replace a light balb again - MUZ IKE HEW DEVICE - 

Proven 100% Effective - No Gimmick* - Satlilaellw 
ABSOLUTELY Guaranteed! A Qne-Tlme $9.0Q Irivesl- 
ir-ent far A Lifeline Of $AYlHti - Send 2b t Fur 
further I rilormall ort To - informative Power, Bos 111 
north. Berdwin. NT 11 SID 

" hut puwwu improve efficiency, reliability. 
»VE Eheagt dollmS, New publication 
Energy Clearinghouse, flax 173PM, Delner, NT 
im 

FiRCPUpE £c#l» Healers gr other Al lUIUILfl 
Made more Efficient with 100 GFM Electric SLOWER 
Unit $32. Postpaid. YRHD VAC PI1, BP' 3*8, Clovis, 
California 93612 

HYMMUC LOS Ah-FITO - Build nor own for 
less than *1M. Complete Plan* it. ha. LALCO, 53 
North Street, Tuplfieid Mass. 01943. 






Ira Street. Drla+ftr, Ft 3380 

MR nHBtfldHEH IHMUmOH MT. Eliminate* 
removal of units mounted through aluminum storm 
windows. Materiel t. instructions, for two units. 
$19.95. Window-Seal, Box list, Matuchin, Hi. 



WQPD ITdVE CONSUMERS ELUDE, Brand name 
companies! by second generation Stove Repairman 
and more, tv Day Money Bad Guarantee 32 . 50 . 
b-tove Shoppe, Box +062, Spokane, WA 94202 

}IVI UP TO 40% On Fumsce and hertwater boat- 
ing bills inatpeniiwlj. Comp, etc most rated Do U 
tourseif plans $12.95. satisiecllwi Guaranteed. 
Energy, Box 761, Streator, III 613B4 

HYDRAULIC HAM HATER NTHf. “D M _ Sp7lrt| _ or 
Stream Water la Pump Water to House gr Co pin. 
Comp lot* Plana and initr-uctioh* to Build and Install 
$5.op„ Oaatwlo, 2920 Marla Drive, Redding, 
California MODI 



SAVE MDHET — save Energy! D^il-YooVseH Guide 
Saves you 65% on Heating anP Electric 

nils . . . Guaranteed. send $3.95 la: DACY 

PUBLISHERS, Box 216, West Side Station, 

WM*BMr, MA 41602 

SAVE «% Of THE ENERtY LOST THROUGH TOUR 
WIHDOWS! Now InleTiOr insula led window shutters 
designed to be Inttalled by you. Attractive wood 
wim an expanded rigid foam core that uvea energy 
year-round, THERIU-3HUTTER6 are adaptable In 
virtually ail vriddowi and come complete with 
hinges and hardware. Easily IrimmU to custom-fit 
your window wifh simple wood-worki ng tools. Can 
be painted, wpered or finished to match ypftr 
decor. Send .25 for illustrated brochure on 
•energy/meny savins shutters to: WALLA FCH IKC., 
ZMI-fl Hlmufi, El Paso , IS. 79903 

"HOW TD _ REDUCE HOME ENERGY COSTS". CUT 
Ulllity Bills HQW! 34.35 post paid. Energy Press. 
P 0 ftoi 660+1*, Marietta. Georgia 30083 

HIGHLY EFFECTIVE New Interior window Inula 
tion. Save heat make seven-layer, see-ltirbiiih 
piflali with lightweight local materials Complete 
] Musi rated instruction! S3. — Ha rip-off. 

LATE ff SYSTEM, 1033, Kingston, Now York 12+01 

' SOLAR & ALTERNATE ENERGY" 

AMAZING Wood Heater-- Automatic Forced Air— 
Heals Entire Nome— 2 Models Irom $2+9.00— Write i 
Bax 3, Aoctton , fllfiwll 61072. 

STHERGETIC This Energy is Unlimited, end the 
Instrument wiio catches ft. Is relatively simple, 
□ocumfintflljon: $10. U,S Gil let DiSt. fieg'd,. Boi 
H23L Ch icoutimi, Quebec Canada C.7H 5K3 

SOLAR HEATING CATALOG — " 

SHOWS Full linn of solar heating components 
Including Sun-Ute® glaring and tubes, order oil 
materials Irpm on? source, by mail. Send 32.00 for 
catalog and price list. Setae Components DlriSlcm, 
ff.D. Bttt 237, Manchester, NH 03IQ5 

"WATER Stonge TanRs-Ufe Time Fiberglass— i.00 
Gallon 10 WOO Gallon Capacity”. Write: 0 ojc 3. 
Rock! on, III. 6+072. 

PUVCA Your AulomoDllff wliii Nona Dial 1 1 red Alco- 
hol, Diesels on vegetable □ ■ i . Free Detain . BOX 302, 
Worth Pfybo* Station, Dayton, Ohio 45+0+ 

CONSERVE ; Wind Generator], Wood Water Healers.' 
information $2.DD. Socket! Gtulifsborp, Fenneylvonla 
!A 4?4 



WIND GENERATORS LOW Co it Electricity For Home, 
farm. Industry. Whirlwind, 345BW 29th Ate., Oefinr, 
Colorado 8D211. 3Q3-47T-S43G 

HOT WATER trum tout wood stovi. easy fnilrnc- 
tiohs 33.00. Snoopy's, S3 Union, Bang+r, Maine 
U +401 



SOLAS WATER HEATING] BulW-ll-tOUfSelf fw 
Under (250, ^™l for ComplBle Detailed Dr+wJllgk— 
$15 — Sour Scope. PDA 129, WeNhil, CA 9I7M 

SOLAR HEATING plaid fur dD-it-younell air type 
system compatible with exiating loreed air furnace. 
Free detail?. Heath Press, rad 5W Heath 71., 
BeavertDH, M STUDS 

■EDUCE HEATIN3 COST WITH A tDLU HEATER. 

Solar Nets is free heal? ThU wImm unit requires 
no power supply and can be builf and Irtilalled In 
one evening. Operates Ml Simple draft principle. 
Materials cost less Can $26. Sand $9.35 for 
complete step^by-slep instructions, drawings and 
materials Hst. $ULAR HEATERS, f>.0. bpx $4146. 
flalelgb, NC 2?6lQ 

BUILD Giant Siaradzki Wind Bax Vertical Rotor, 
tniormation $1.00. Plans $15 00. TIP. BOX 3D9, South 

Bend, WA MSB 

dynamite Aiiernai? Energy pup Ideation* r Lindsiy, 
sox 12.1 J. Bradley, IL 60915 

HEAT TOUR HOME! POWER VOUI UR! Fantastic 
Fuel made for 15( per Gallon. No Glrnmacks. A Retl 
Future berel Complete Book $9.95. Carey, Box 464 
[E). west Jo rd an, Uta h MW 

WUOMUrNIM lumtce, BfeplKt, water heater 
combination. Plans $* W, P.O. Bw 1, Smithfiald, 
Utah 3+335 

HOME- OWNER'S f HERAT GUIDE Explains, advises. 
Benehl Prom Our knowledge Of SPlftr entity, Insula- 
tion, energy Saving devices. Guide S5.95. Western 
New £ or land Solar Systems, P.O. 531, Amherst, 
Mats. 01002 

build rii ur vhn WHAuminc note for unter 
$50, Plant $5. Energy control Product*, Box iSJQZ, 
Wien its. Kansas 67216 

insider SOLAR HEATER. $24,95. iiMnp ln*Ml 
Window. Brochure. 7777 Green Valley, ML Vernon, 
Ohio 43950 

solar ctus Eiecicicity From sunlight, cetaiog 
$2.00. Doyle jet, 310 'A, Montclair, new jersey QTft+2 

HOME HEATING FUEL SAVERS 

"fAHTAint H6Mt FlfEL SAV1HB3 TD 19 %! For 

A as/ oil furnaces. Low cost, easily bvllt devices, 
Fail -Sal u! Thousands in use. ThEAhAIR recovers 
chimney heat to warm basement or two rooms. 
FLUCMASTER prevents beat lots up chimney When 
burner is otf cycle. E4 Sirlltf Plan*, $7.95 CKh; 
both for $15, Energy Research. P.O. Box S6P, 
Change water, W, J, 07831. 



HOME CRAFTSMAN 



299 MAIL ORDER SflURCt* for woodworking 
supplies, tools, psttems. Many hard tu find special 
ty smjrces. Only J3.0O. Love Built Ttrtrt-KIH, Tahoe 
Cily. CA 95 73Q 

BUILO Handsaw Jigsaw incorporated. 20 Inch 
Throat. 3 5pet-d. Details 70t ERA FfOdUCtS, 157 
Keele S^ftf^r+flto, Onlarlp M6P 2K1 

ItTt find Pattern* for Animated Wooden Toys, 
Free Pamphlet. Hits, P.O. BOX 35 1, Eng lino, California 
91316 _ 

TOUR HOME WORKSHOP Can ” earn you $200.00 
each weekend. E+ron with nqmeqraft club j,td. 
and receive your enrollment CErlificate and catalog 
of HOMECRAFT daslgns. Enrollment tee $2.00. 
HOMECRAFT CLUB LTD., Box 2620, $ln. A., 
Edmonton, Alberti TSJ 2C3 

free - HPMY ' Tool Catafog, l,0«“ Items l beJow 
Wholesale! International Curio Shoppe, 0^64. Box: D, 
Msjntjircale. N.Y. 12763 

DQG House Pattern, Shepherd Size. Make from 
Two Sheets Plywood and 12 Foot 2x4. $2.50. P.O. 
Box fltnaa. Eati p+int, Georgia 3D3&4 

wcoowgraers, Hobbylsli - 1934 Catalog contain- 
ing Chair . Cane. $*iss Musical Works Clock Kits, 
Lamp Parts, Tools, Finishing Materials, Hardware, 
Plans, etc. Sand 60{. Barap, Uepl. PM 1179. 635 
Bellow*, Frankfort, Michigan 49635 

BE ADMIRED! BET FREE PUtUMtD HECMHTTIDH 

Shewing off your Handiwork, crafts, hobble* . . , 
Free details. Achievers International, Boi 299-PM11, 
until, California Ban, 

CATALOG FULL-ilit flAHttUtl fUK — $ 1 . 00 . 
Refunded with first order. Traditional, Early Ameri- 
can, ever 154! Furniture Designs, H25 Sherman, 
Dipt. CP- 79 , Cvauftia, tlliHka 10201 . 

CATALOG Of 200 WOODEN TOT Pittarn, toy 
maklne supplies,, book*, Jl.pp refundable. 

Love- Built Toys, Box 5+59-KU. Tahoe Cily, 
California 957ia 

WORLD’S LARGEST CATALOGT TltPH peurHlS, 832 
pages, Every Tool, iupjpiy, Machine, imaginable 
$6. DO. Refundable. MoKllflgan, PM1174, Johnson 
City, tt.T. 13790 

SAVE - Raulr your dwt T.V. Efesy Inal ructions. 
$3.95. T.V Repair, 1256 Country Acres, TYiChita, 
Kansa* 67J12 

ibo Ilf SAW PATTER HS Fan Sin Toys, windmills. 
Letters, Birdhouses, Shelves, Animals etc $3.40 
pad 1*1 till*. Hayes Pattern*, 6C Willow, Wobliro, 
Ma. DIAQ1. 

CRADLF plans, full size. $5 44. Furniture plans, 
llluslraled offering $l.DO. Refunded with Eirst order. 
Wrlllarn*. Fine Furnilure Designer, P.O. Box 6626. 
Hewjwrt Hews, VA 236D6 

HATIVITT SCENE $5 ,oo, MNTA t lEINACfl $4 .00. 
Full tin jigsaw patterns, color ceded Inr disllnctive 
outdoor of indoor display. Easy to make Send 
prepaid to; MC. Patterns, p. 0 Box 314, Park Rldie. 
Ill, eao66 



FREE! «cmc VENEER SAMPLE piu* iiipitratad 
SUppIv catalog With slmpHlied instructions!: Learn 
how lo create beautifully veneered furniture oulck- 
ly. easily! Exotic veneers, inlays, Supplies. Hurry! 
Morgan, PP3K3, 1123 Dardilown Hoad, L+olsxllle, 
Kentucky +02[M, 

141 PATTONS, Gifts, Novelties, Action Windmills, 
plat "Mike Money Jig Sawing”. Only $3,DQ Prepaid 
1ST. Class. Masterersf! U5M. P.O, Bo* 631, Park 
Ridge, III. 604$S 

PICTURE Framing Suppl le*— Save 50% nuking 
your own frames. Catalog $1.00. lap*. ITfiPP 

iflvenui^nrtb, Hopklni, MH^5343. 

PATTER HI - L&G7 Trollly wood craft rE plica, 1+yS, 
etc. Catalog 25c. Criss-Cross, Box 32+C, wayne. New 
Jersey 07474 

STAINLESS Steel and Brass Screws and Bolts. 
Small Quantifies. Free Catalog. Elwitli, Dept. 354, 
23D WMdS iJlte,_SMier4llfl J M.J. MOBS 

HDT.TDB-S — Build J«ir OWt W&ftdtn HOT- TUB! — 
Complete 1 nstriKtiw* Manuel - Easy to Follow! — 
send $3.95 Toi The Spa Shop, 3 3 LUi, Midway Dr.. San 
Diem, CA 92110 

wucdwcrhers — New, Inw-coct. profestiahal' 
workbunch plans $1-95. Toolroom. BSI Oakway Rd., 
Eugene. Oregon 9740L 

101 Ingenious. Low Cost Shop Improvements. 
$1.45. Toolroom, 661 Oakway Hd., Eugene. QregOd 
97401 

TOD PLANS Furnltura, ACtllqrM Torn, Hovel- 
lies £ Shop Eqiilpmenl. Your Choice of 6 Plans with 
Purchase of 64 Regs Illustrated Catalog, Send 
$5,04 — Rei undable to: Mayco Sales, Sos 2931, Meta, 
Arif. 6524* 

CREATIVE bird feeder*. 17 comp late plant. Only 
$2-40, RCH enterprise?, Box 442, Werrerwllle, 

lllinol* SO 53 5 

C0MFAATA1LE Melded leather shoes. You make 
for family and friend?. Book $S.DU, kits available. 
ElSywty, 132-32A, 155, JunahU, NY 11+34 

' TOT Plans. Easy, PrafUahlw. u*l 25t, Clirls'loplter 
Michael's. Dept, PM11, 1640 Driftwood, SegOlh, 
TA 7ILS6 

WQtft Bench, light wdght, build for $19.00. Hold' 
over ^ ion. Complete mslructicnal plans $3,04. 
Mip.. 25J3-J. West Commonwealth. Fuller (on, CA 
92366 

learn An uout row septic Tank, write For FREE 
Booklet "Your SepEJe System A -2." Chaplewood 
InduElries, Box 142, Monsoy, NY 10912 

WBDDWDWAERAt $13.44 he u fly. Conatmctipg 
ATTRACTIVE Lawn FurnJturo. DMWIN65. Marketing 
Instructions $3.00. Moyer, 315 Taylor. Crinby, 
Mas*. 01033 

WODtWnKERl Pattern!, Over 1,500 sate* tested 
projects. Catalog $1.00. Wallers, 207 Freoch, Utica, 
New York 13542 

headquarter* Range Swiss MuilcsT Movemants, 
Wholesale. Catalog Tyne List* $1. — Wallen, 207 
French, Utica, New York 13502 

CONSTRUCTION PLANS, 
BLUEPRINTS 



SCUBA 1 1 - Build this Bjcclting underwater scooter 
from PM plan*. Hide of Stock aluminum tubing with 
two small electric frshhig motors. For detailed, 
simple-tpdoIlQW plan*, serfl $6.95 t4: Popular 

Mechanic!!, Box 1014, Radio City St*., New York, NY 
10419. 



LOO CABINS & “A" FRAMES 



BUILD Log Cib.flJ, H(j*tl 0 Furniture, Flr*pl«CeSl!t 
Complete Manual, $4.04, A-Frame Plan*, $2. DO . , 
HouSebuildAr"! Carpentry Handbook, $6.44 . . Guar- 
anteed . , . ieels, 956 Spring Gale, Atlanta, Ceorgla 
34345 



HOME BUILDING & 
REMODELING 



BUILD YQUft OWN NOME. Save b0% . I Did. Ifllor- 
mation $5 — CONCEPT, 5+01 Old H tUfl+aJ Suite 
1709, College Park. GA 30349 

EARTH $kTELTEREb HOMES. Energy ehlcient. low 
maintenance, blueprint* available, detain I reel 
thldergroond Homes, P.O. Box 1346M. Forts mouth, 
Oil. 4S562 



'"BUHPINC WITH NATURAL 3T9HE”, 16-page 

booklet, $J. StQfltnwse, Box 144B, Sweet, Idaho 
B3670. 

QUESTIONS Ton Should Kmw About Home Design 
and Site Orientation before Hiring Design ProlES- 
sJunalt, Prepared by Licensed Architect Real Estate 
Broker. Send $4.95 for Qasign Primer. 
MiehxeVAlHttiiles, Bbl 17B, Seymour. Kuflioa 
+7274 



PLASTICS 



castqliTI, pours like wattr, hardens like glass 
without heal. Crystal clear colors. Embedding, coat- 
ing possibilities iiiirimilMf; for industry, lioCrato- 
rles, craft work anO gilts, H Ejjrodoce your designs 
with a variety ol mold materials. Prcfilam?. Illus- 
trated Manual Catalog $t.0D CASTOLITE, Dept. 
TbM.ypM, Box 391. WOflfctrek, IF. 6D096. 
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DO IT YOURSELF 



SUCCESS MO PROSPERITY PROGRAM. Show* liOw 
the worLO't Richest ififl Most Tnuly lucceufm Men 
CAl Id eailty Manage to Transform their Desire* inla 

» , Only JiSOO a ant, Nicolai Yillarrui, P.O. 
, Ihrui City 5701, Philippine*. ____ 

EHUBY Saving Pliii. Water Wheels. Windmill*. 
Electric Car*, Hot* P««ir Plants, fuk info., plans 
M?t. Goodman Associates, 4 Brnnillc file, Summit 
Point, wv 254 46. 

G0L1 "AM 'tlLVU Verifying Tachnirntes. Sura. 
Semple, Proven Method*, »,». A4jm hous*, ID-48 
7k bon Are., Long lalArvd City, HtM Yarn 11101 

«0W n Iff, IWTAAt, MAINTAIN TOM MM 
TELEPHONE EQUIPMENT”. Book by telephone 
Exports, H OO PPttpaid. Save Many Doihrsl Aimar 
Pr«!^ Oept. PI, 4101 



1H35 Marietta, Binghamton, NT. 



SECRET! Of FURNITURE REFUiiSHIHIQ. Informative 
booklet reveals professional trick* and ftrsl-aid 
measure*, including fLiln rwnerSiE*. 1) postpaid. 
SIT/ COM. 1610 Swamp Road. Fur long, Pa. 1»025. 

EASY Methods Build your own Kitchen Cabinets- — 
Vanities — Bart. Pamphlet *4.00. R Enterprise, 147 
Danila, Casper, m E2W1 

HEATED COMMODE EEAI ter COto HHffllnu. Build* 
hiE instructions ¥3.00, Complete tit *12 DU. Settee, 
Bm 174, ■men, Tm« 7W27 

tUtTMfUfHIt. Complete amateur's textbook. 
All matili Electroplate metal UC/nonm#tallic items 
*9.95. Details fret, Tropic, Bm 95-P3, Palm Say, 
lie. 32905, 

lEOth Of THE m MM CARBURETOR! Patent 
Drawings and Instructions £10,25 — Money Back 
Guarani**; Rcadrunner Publications, RaymoAdvilie. 
lint aw 

AMU INC NO-TOUCH LIGHT SWITCH. A Wave of 
your mnd ACTIVATES LIGHTS LAMPS, RADIO, 

APPLIANCE* etc. fr« Brochure, DMO Scientific, Bun 
B251£ f Flint, Mich, 41 SOB. 

INFINITE Ur hi- Bax Plans £3-00- Saturn Games, 
BOX 133, Station G, Toronto, Canada M4M 1H0 

SUPER Wood Burning Furnace Save* 25-75% Fuel 
Cost*, Thai, into present Hot water system or works 
alone- Appro* , 250, TOO D.T.U.— plans £Z5-DQ, P-0. 
Bex 2055, Oltnbreek, Conn. 06906 

Th-CRHNB Swimming Pool Nit — Blue-prints — V«nyr 
Liner— -Side-Walls — Skimmer— Filler— Pump— All ma- 
terials Necessary for Cenitruction— Incept Local 
Materiel i — if jt 32 Si. MS. 00— FOB. Clinwick Peel 
Salts lac., (He, ?$, Chetwrck, PA 15024. (412) 
374-6400. Call Collect 

AMAZING TV REPAIR BOOK ... fix your own . . 

Guaranteed, writer Publication*. Bdx sits. Brea, ca 

Bta 

NOME -Owner i Bait Inltslion. Sill your Own Horn# 
without AeMtS. Books Shows £aiy Way Ip Proftls. 
Only S3, 50. Mar port Company, 49R Prairie Lane. 
■Levlttewn, NT 11 JM 

PROJECTION Tf . . . Convert ypur TV to protect 7 
Foul picture . . Rebuilt ntual Id £2.500 prokclor . . 
Total edit Lea* than *20-00 . . PUNS * LENS 
116,00 . . Illustrated I nformatlon TREE , . 

Mac wombs, waskinRivn Crossing, Penntylvani* 
1R077 

tIH I BUI -Camper's Dream Chilr-FbUH Fill- Full Bad 
Pinal. Enhances Camping. Eaiy, Plans Write, Hose 
Garden, Rgi 85PM, Rluffton. Indiana. 46714 

" TUI PHONES - Free Discount Catling. Alcove. Bax 
46Q4I, ti nker*, XT I ITOO 

RLtPHGNES UNLIMITED EQUIPMENT, SUPPLIES, 

ail ttpes. regular, reted. modular, can <714, 

563-5550 Of Mali £1.00 {Rrluudible;. Box 1I47B. -Ban 
Dleg*, CalHQrnia 92112 

PRODUCE Painting* with Prolmlanal Result* In 
Minute*, Instruct Ion i £2.00. Gale's, 135 NW 45th. 
Saiur* |*U7 

HOW-TO: Hundreds of old rorntuias, reaper, meto- 
Nil and ik ret proceiiai for the hobbyist, house- 
holder, ami tour e*>P rims flier and db-iVyDurseH er. 
250 page quality soli back No risk - return in IQ 
days if not sal lifted £9.95 postpaid. Evans 
PiwiicallMii, Bo* S2Q.PM. Perkins, dk 74059 

CHIMNEY Cleaning Iron) inside. Avoid hajariJous 
Climbing Oo-lt-Yourwlf, Brushes, Fiberglass Rod*. 
Accessories. Illustrated Catalog S3. TO. Chimney 
Care, P.D. BOX 42RP, Cavendish, VT D5142 

FREE RECIPES — HER, WINE — Make Better Beer 
a| Home than you can buy. Alio excelled! Wine, 
Navi tuft— save Money, the Winery, Dept M-fcQ 
south cooper, Mtniphi*. TH. 38104 

GRANDPA'S Plant lor 5 easy to build Eoyj, £2.00 
to: Grandpa's Plans, 550 South back, pen. La Puente, 
Cillf. 917*4 

FLAM — Camping Kiicrieni, Ban, Patio*, Toot 
Sheds — All for 43 00 Pleni. Box 44. Miller. Iowa 
!UU 

BUILD Home Flour Mill, Inquiry Booher, 1028. 
Alnwrli. Coral Gables, Fla. 33134 

UnfOUIUINB SUPPLIES. Tool I, Cane, I nit rue, 
11*0 Book*. Free Cali Ini. Jim Dimly Stiff, Bo* 
30377, Cincinnati. Oh* 4&J0 



WILD Pmriul Air Compressor* From Old 14M>- 
hiower Englrw*. SAVE Hundred*. Plans — 15 TO, 
Yaeftirllt, #37 Houston, Ambler, PA 19002 

236 POPULAR MECHANICS 



COMPRESS Leaves, trash, etc., into lag*. Build 
for £25. Plans 54. Firewood. P.0. Bo* 435. Spokane. 
WashinatM 99210 

CHRISTMAS LUES — TlrtR Df Hindi RC Mi* 
around trees — See if £2.9$. lor Instruction! tb 
change vour strings. P.O.. Box 324, Seneca fall*, 
New York 13148 

WILL RH £9-95. (money bock guarantee. U.S, 
Legal farms. Box lSflfl, Wcsl Film fleact). FL 33402 

REPRODUCTION MOLDS 

WBUEtr, F Iberelau Molds lur Drnamentai tnn- 
crite (Birdbilhs, Planter*, etc.). Over 900 Id Chanli 
Fruttt, Free InlarmiliDn, 5 ASF- PljCrtf* Mplfl, till 
Rapids, Mr 49629 

J30ft WE I KIT Spar* time Concrete Bench <S1 n Id 
Free Brochure I Guy Mac Co.. P .0. Box 10261. 
Norfolk, VA 23513 

ARTS & CRAFTS 

mare Figurine*. Plumes, esnaies, Swn erne- 
merits. Maids plaStercrafl kits, liquid rubber. 
Sam uic and cslaidtue 250. wwiey Company, Qua 29. 
P wria. IILmH* BieQ, _ 

DULL Haiti in film. liwxKnilve, Easy, 
ib*t ructions. £2, Martin, Boa SOlfil. Pel* A ftp. Call!. 
94303 

I AM HIKING A SET OF POPULAR MECHANICS 
CRAFT MATS tor building 1932 "Sovereign nl the 
Sea*"' ship model. Writ*: Lvck*y d 1004 Shtrp# fid.. 
Gfeensbfrns, H.C, 274W 

BETTI NO 



IEER Gan Collectors looks, WiiiUii, 
irochure. Maytncu. Buckner, MiisouN saois 



free 



Started in stained GH**' r 
WtiitEemare, Bax 20657, Hanover, Man. B2339. 






pm time Miniature soHier Mold*, fret Catalog, 
castings. 43 Turnbull, Highland Perk, Illinois TOQ35 

' HUMMELS — lio DEALERS WHO ttIP tt.M. — 

addresses and telipnoneb — I TO, — brothers 
II. BA44 WARD ROAD. UNBORN, NEW YORK 14132 

SMOKED SEAFOOD - ELEGANT FLAVOR. H*w ty 

smoke naturally - in MINUTER, Preserves weight - 
juices, sew method auarantectf 53TO. Prudent 
Pr-EtLcts, 1 Dt S Lbbkaut Raid. Charles! dp, WV 25314 

FOSSILS 

Fdsm SHARK'S TtETH llbDC,QQ0 year* OfdJ 
Three bfliuliiuily Preserved specrmans s^.aa, sappft 
Limited Salisfaclian Guaranteed. Cnderdank, Dept. 
PH 119, 9427 S! en Lon Avenue, Philadelphia, PA IQlfs 

DECALS, EMBLEMS, PATCHES 

Custom [)#iignefl Embroider ed Embl Bail. No MlnL 
mum. Free Catalog. Southern Emblem, Bax 8PM, 
T os si, North Carolina 27049 

ANTIQUES, RELICS, INDIAN 
GOODS & CURIOS 

African, war, seasheii* Miles, Catalogue .M(, 
Muatifin. 5845 Caroline Beach Raid, Wflftilhfton, 
North Carolina 28403 

INDIAN Relics. List 2 it Arrowheads £6.00 Oaren. 
FDlsam S10.TO each. C. .Seaist, DGErfield. Missouri 
64741 

STAMP COLLECTING 



Si ”‘sSf " Sayhfsc toSI l£l?itmet P NyacHv: W MedMw, tpm. etc. fc l c* 

foATfl, M 7™ scrB "' " Vlln n ' iC *- ™‘ T ‘ Selectlbi only 2 S(. Tom Approval Applluitil. 00H6TA, 



10 960, 

CALICO Wry al h L Is, Include* pre-cul pntylin*. 
fabric tor bow; complete Insir-uetlani. 14" diameter 
$6.94. 16" $4 98; 75c [Hi si age. Satisfaction Guaran- 
teed. cedar Ridge Gallerias, Jordan Read. Franklin, 
tN 376*4 

SNAKE SAINS r Large! Beeutllul Colors,! 2#hra and 
Slier Skin*! Make Valuable Handicrafts — Decora- 
tions — Sportswear. Samples £1,00. I Refundabl e!, 
imperial, Box 66-PM, Hew York, NY JD02£ 

CARTOONING, COMMERCIAL ARTS 
& SION PAINTING 

srtR Painting— Easy meMiod. Free calalofu*. 
Kauimann Company, Centirtown, Missouri 55023 

33 LESSON cartooning course, Cartoonist's Mags- 
line, both I3.-DG. Hartman, Box 30357. Lincoln, 
N*», 6I5Q3, 

MODERN Cartoon Irg taught by mall. Write fur Iree 
brochure. Cartoorierama — Box 263- IK, Branford, 
Conn, 06405. 

MODELS CARS — SHIPS — 

TRAINS PLANES ETC. 

RADIO CGNTROLt Airplanes" Baals. HeiFcapter s, 
Supplies, 61 g Discount Cats las— $3 TO Refundable. 
Modelers Supply, Box 71 85, MpnEgomery, AL 36107 

MODEL AIRPLANES — Huge Gala log. $2.00. Sig 
Manulsclurlng Ca., Inc., Mdiiteiurtia, IA 5DI7I 

HUrLP friH srun 1 qua lily ship miHfeit, gun merle i*. 
ijc.ii i: pose room setting;, 196Q Model Otaioi leatitr#* 
camplele kl|* flltlngs, plans conilrucllan materi- 
als, Inals, "Hhw-Td"' bocks. 88 paces. Only $1.00. 
James Bliss A Company, Depl, PM, Route 12B, 
Dedham, MA 02MB. ’ 

CIVIL WAR M<Klrl CANNON plan*. Catalog lr«r. 
Green, PMl 1, Bpk 892. Shalimar, Fla, 32579 

SHIP MODEL Kits Plans. Fittings from our own 
Workshop. 6i| Illustrated Cataluci $1 UU Blue lac kel 
5h i peraf t*r*, 50V water Street, south Norwalk, CT 
06854 

LIVE Steam angina Ms. Marla*, stationary, walk, 
ing beam Boiler*, Rtllngs, Fascinating mcdrlert* 
hobby. Catalog $2.00. HPh, Cerviucli 34. Yflftkin 
"R", New Ybrk 1071 Q 

KITES, GAMES' PUZZLES" 

NOVELTIES 

MACH E TIC set. Mdin, wooden 

heard stores «l> acce!!brie*. $5.98. Conklin House, 
742 Ruqsevett, Twin takes, wis, 53181 

MAGIC TRICKS* JOKES, 
VENTRILOQUISM 



FABULOUS MAS It Catalog ^tiTEame day aerviee, 
no subititutei. Fibuleus Magic, 3339 E. Charleston, 
la* Vegas, Nevada 89104 

VENTRILOOUItM/PuppKil Calaipg |1TO IRflfuntf- 
ahlel. Maher, Bax 420PM. Llnlatan, colcridn 
Hlw, 

nuT world'* iuding Nwoity Catatog. 1500 
John 1, Tftcki, Scianra, Sport*, Tf obb i**, 
Johnien-Smith, C- 10, Alt. Clamant, Mich, *9043 

AKAZQN SHRUNKEN N1AD *1.5(1. WUDPEI CUSHION 
11. 25, Lit! &f MAUIC, 4DKES. 50( Wfi(e, WORD. 8ox 
70, LasaHe, Michigan 48145 

VENTRILQuUI JM Learned! Detalli .M(. Dummies. 
Hirti College of Vintrlloquiim, Bok 55S, Braulart, 
S.C, 29902 

HEW DUferent Catalog! *2.00 (Refundable}. CMNar, 
35 1M Eilt Sixth. Roielle. New Jersey 07201 

HOBBIES & COLLECTIONS 

IflbLfi T M II Hary Medals. l F rI Vernon, Spy 



Selection 

DflOt 4, P.O. ROk 56217, HtrwMHl Hilgti t*, IL 6065ft 

WOW! 110 AH Oiflfl’rtni 68 many 1D0. Ccmmemuri* 
1 1 Me*, Airmail*, High Values, Big Catalog, bargain 
lists. Also, fin* Stamps from birr appruval Service, 
buy any nr nana, return prbmptiy, pieeie. 

Jsmestown $tamp, Pept, XU9PH, Jmeitowft, NY 
14701 

10b INDIA 10^ Approval Applicants. Gibson, Ddk 
3*A, Lsnsdt-wne, PA 19050, 

1.00Q DIFFERENT WORLD + 26 MDNfiOLIAH BEAU- 
TIES $3TO, Approvals. Gouge, Box Ba-MF, 

CiirabOthlb*, Tunnel*** 37643 

FREE- 32 Page United 3teles and Dnited Nations 
price ust. Sbelrofl. Bex 61D547Q, Nortb Miami, 
Hondo 13161. 

FENNY! Approval*! RegtrOI#** ciUlOfWt KlNtir, 
4164 32nd St.. San Diego, Calif. 92105,^ 

PLATE 1L0CKS, Six Giftertnt 40 Only tlTO- FNE1 
WHOLESALE PAICELI3T. AMFBCO, Box 2A066F. Si. 

Loins. MltHwri 63139 _ 

£TAMF8 FREE! Hiw Issues - Hew Covbltiei ■ 
Triangle* . Hpckel* - Olympic* - Scoull - Bird* - 
Flowers - Animal* ► 0 Id Canadian - US. itampi. 
Gomplete I Hus baled Ganadian Stamp. Catalog. Send 
1Q4 tor milling. Cray sump Co,, Toronto, Ontario 
M4W 2 M2, 



100 Different US. 1DC approval*. Brad lay. Box 
38 5P, MidlOlhian, VA 23113 

' PREATHTARIHG BeauENul 3Q Diffnrent mint Mgn»- 
co pictorials commemorative* only *1,50 with mint 
compiele set appravali. Pigada, Bax 1 12 P, Sidney, 
Oh o 45366. 

50 DIFFLNCN'T Old U.S. between 1861 and 1939 - 
$1 TO. Ed ODUsh. 423 Sblpard, Mansfield, Ohio 
44907 

304 RAINU You 100 ftltlflfiil plus WBFMWMb 
approval*. Cap!, $haw'» Stamps, Box 277, Oc**n 
Park. Maim 04063 

SINGLE STAMPS 24 and up. Muurfed In buoka. 
TRUST STAMP COMPANY, F.0. Bex 100-P, Jamaica, 
New York 11415. 

SEND Only LDC lor liica collection el U.S. Si amps 
including £5.00 laiua and kcarce mint Sipex Souve- 
nir siieel. Attractive price list* bt other beautiful 
utamps ana collectors supplies 1 1 so included. Myrtle 
stamps, Debt. SS-I. Camden, Hen Turk 11310, 

UB DIFFERENT Stanp*, |2.«7Smi|Ji. 50&A Brook*, 
Cnllece Station, Texas 77140^^ 

IPECIALi 50 LIS ■ Farelgn stamp* lie. EMi* 
Hendrix {P.M.l. 1001 Erin, Houston, TJt. J7DB9 

tf.S. Bargain - inn different canrmembrallvai, 
11, 90, wilft beautiful worldwide approval!. $tamp 
Canter, Odi 37, KennaOunk, Maine 04043 

FREE Surprise nu I leer Inn senl witn approvals. 
Cculri, 1764 Union, $an Frenclaco 94123, 

grab BkG of ow 1TO unaaurttd Stamm, only 
100. Contains New lnuea, Asia. South Seas, Africa, 
etc, r Ad vita Only!. Llttletan Stamps. EJM. Lit! I a ton, 
Hfw Hampiliirn 0356 L , 

81 VAa Connwnurallvt*, t Triangles, Bargain 
Lists 25<, Hadlay, Box 2869, l*n FraftCilCa. M126 



[ary 

317 PM. Baldwin, rf.Y. US ID 



COLORFUL I 50 Old and Recent U.S, Com me mare - 
lives — *0 C, Worldwide Approvals, Lee'*, Fm.pl r* 
Stale Plata, Box 2185, Albany, NY 12220 

WILL BOGUS — Olympic Game* - Vielnam Veter- 
am newest United State* Commemorative! on love. 
IV, tacheted first Day Cavers. each ftr all three 
£ 2.00. M.M. Welih, Box 308 J, Tuckahoa. NT, 10707 

REA1RHA1U Priced United Steles «r Foreign 
stamps HI approval. THREAT RHOADES, 2l7 0th Si., 
North WJlkeiboro, H.C. 28659 



(Carrtiavad m fttxt Rigej 



STAMP COLLECTING 

ICaflllnuid' Tram preceding page! 



SO DIFFERENT US Stamps,. Includes 1943 Flag 
Stamp ol Occupied Nations. Only 3Se Approvals 
induced. Willett Company. Box 338-M, Yorklown 
Height;, NX 105SA. 

FREE ■ - 4$ page stamp catalog; plus, munlhly 
stamp a Hers by mail. Include?- material lor begin- 
ner; and advanced Collectors, ho approvals will be 
sent. H.E. Harris CP., Bii< ODMIzS, Boston, MA 
02117 



35 DIFFERENT U S, Stamp*' Only 10$. liulintes Old 
Issues, Commemorative*, High Yaiues. Airmails, plus 
hard l* get *1.Q0 slamps, (Adults Oily.) Goliath, 
W-t, Bethlehem, New Hampshire 01574. 



FREE Worldwide packet. Penny approval; , Froelltfb, 
Sax 412 A Horton Grove, JM 6DQ53 



M years Old fifteen different United States, mer 
fifty yean old— 25$ wiin approvals. Jax-tm, Box 
ClI-P, Hew Rochelle, New York 1QB04. 



TWENTY B.W.l, selt $1.00. "Sliack".. 350 AvftCido, 
tt B, Costa Mesa, California 92627 



FREE! Big Bargain Catalog - Now Edition listing 
thousand* cH bargains JncludUng Ul. & 9.N.A, 
Stamps, packets, album, accessaries and supplies. 
Also daa stamp s Iron aur approval service, buy any 
Dr none, return promptly, pleat* James town Stamp, 
Dept. EJ 19PM. Jameslftwn. NY 14701 

BARIAIM LOO WOfM-Wida Stamps 25c r Qullity 
Approvals. ft Parker, Bor 143. West Braokliild, MA 
0 IM 5 



iia Valuable. Beautiful, LKCitlng. Mysterious. 
inleroltlDdat Stamps, only 25$ wrt.li. Approvals. 
Stamps, 721 5 Westminster, Westminster, CA 92663 



FIFTY Free Stamps with Approvals. JSC Stamps, 
BOK 747, Melbourne Beach. FL 32951 



3,000,000 stamps — 150 Countries— 2$ Each. 

Balden, Box 4149, Dearborn 40125 



WHOLESALE' Receive SIO.po Catalog Value Ipr 
each jl.QO sent, Lawrence forma,™, Box 2135, 
Albany New York 12220 



11.5. BARGAINS! Old higher value t With del eels. 
Great approvals, great savings! truly different. 
Adults only. Rlvertown, dept. 152PB, Ada, Michigan 
4§3Dt. 



FREE Wafld Wide -Stamps with Approvals, 
Chapmans, Box 4S7W, Galesburg', Michigan 49053 



BICENTENNIAL COLLECTION, 25$. Four complete 
sals commemorating America's independence. Tapi- 
cal approvals. LelTanc, sox I1G-P52, Glen Cove. 
New York 11142 



AN UNUSUAL U.S. Approval Service. Gherman, Bar 
15355G. Philadelphia, fa 19111. 

OLD US. Slam?; oh approval, Charter, Bur 15414, 
Philadelphia. Pa 19145 

25 □ifFEflENt unused Mainland China 25$ with 
Approvals,. Lilly's Stamps, 2931 N Mpnltpr Ave., 
Chicago, ill. 6UG34. 



JAPANESE Mint Spurt Sets. 11.00. Japanese 

Approvals. Seeded, Waldwlck. NJ 07463 

WOWE War lorn South Vietnam Co Meet Ion I 
ComiTcmorativcs, High Values, big cal loot ion only 
IOC* Giant Stamp Catalog with albums, supple;, 

bargains, Morton Stamps (CC), 79 ja Belmont, 

Chic ago, I L £0634 

1,000 USA Mixture 52.00. St. John's Stamps, Bor 
14W, MHford, CT Q64&Q 

30 ARGENTINA — Different. lOp. Approvals. 

Gobestamps. Bov -590, saco, Maine D4Q72. 

ishael 15 Different l&c Approvals, sam Cha«n P 
BOX $46, Delray Beach. Florida 33444 

$9. W Value. 104 Different United Slates Commem- 
-pratlveS 1)00; Bryson, Box 6123, Toledo, Ohio 
43605 



EAST GERMANY E Five seta 254, Approves 

Mile high, 3446 Quitman, Denver. Colorado 60212 

119 Worldwide When Ordering Colorful Approvals. 
ley-Lyn SUmps, Box iTS-i, DJilttenango, NY iSoj? 

investment Stamp PortTolios. Moneymaking Da- 
ta, Is Free. Sonde 1 1, 7Q1 JhErvwd, ST, Paul 55I-M 

FREE Bicentennial Souvenir Sheet Worth Oej 
|2.M wilb 100 Different Worldwide — ?5$ with, 
Approvals Tarheel Philatellca, Siler City. North 
Carolina 27344 

GREAT MIXTURE el 100 World* 1 4* Stamp* With 
Approvals send Mt. Tryu* Company, Box 445, 
Saegertpwn, Pa 16431 

U.S. HINT Sped all | Flag Set complete 52,00; 1936 
Army-Navy complete 52.00. Free Lust. Brooks, 2601 
Avanii* “IJ", Brooklyn. NT. 11229 



1<H u.5, Commemera Elves .50$. Many older Issue; 
with Auprova Is. Cage Stamp to,, P 0. Box 397, 
HiCkeltstdWt), TU 07840 

FREE "NKJfCET JAY I NS" U.S. Pric# Hit. SCOlea. 
K+455-PMlI, Holly wood, ncridl 33023 

BARGAIN Approvals — To onl-ttllth catalog! 

Deposit 52 00 ^relurtgahlEl, Haines, BOX 766M, 
Matiwm, Illinois £1936 



107 DIFFERENT Triangles, sports, topics Is. etc. 
Valll ft 54,00, Duly 10$. Bargain approval*. Fra* 
council wnrth, (1. Jayto Samps, Ea*t Syracuse. Naw 

S3 SPORTS PICTORIALS 354 . Approval*. Arbour, 
372 7 M Oowneydale, Randal I slow™, MO ?1133. 

FREE Canadian with approvals. Stamps Unllimle-d', 
Bax 2295. Kalamaroo, Michigan 49003. 

CARS. SHIPS. TRAINS A PLANES -lU ElJ he rent 
Large Tropical Stamps only 50$ with Approvals. H£M; 
Bbi 239-G: Fullerton. California 92632 

HARE Big Money Buying and Soiling Stamps. 
52 DO Copy righted Report fi. Oil nit, 711 UlMkft, 
Elmira, New York 14901 

COLLECTION Of 100 Different Worldwide Stamps ! 
Only 25$ with fine Worldwide approvals. Nazlo, Box: 
4 23C. A udubon. Pennsylvania 19403 

FRtE Mongolia Camel Set. PCoufttl Approval*. 
Alpiugh, Box 22 5, High fl i idee. NJ 0662-9 

UNITE B NATIONS-. Free^Ht wlfiT price lilt FtOCf* 
Stamps, Box 1023. Manteca, Caiilcrnia 45336 

ISRAEL 15 Different Many factorials Approval; 
10$. KarncO, P.D. Box 33BM, Flushing, H.Y, 11367 

» US 26$. With Approvals, Happy, B« 124, 
SpridgvalB. ME 04063. 

FREE Catalog: 3.000 different Packets! Cillery, 
3016 Meridan, Mishawaka. Indiana 46544 

FARM Arrimats — Duck*, Chickens. Coal* — Rwan- 
da's latest — Freft! ''Approvals", William Deems, 
226 Race, Rave=iswopd. Weal Yirginra 26364 

4 CANAL ZONE 25$. Approval l! Mark'll, 30 
Grandview, south Hadley Falls, Mass. DLD75 

343 Different Stamp* 51.00. New l«UBS AppfOv- 
als. Hlundlke, Harrisburg, IL £294,6 

FREE Packet ol 6 lamp's” Poll*. 4110 H. lOOUl St.. 
Milwaukee, Wl 5 3JiJ 

IOC Worldwide Stamps 10$. Approvals. Stamp*. 
9gi 24211, Indianapolis, Indiana 46224 

3.000 Mission Mixture 56 00. free List*! Wes ICY 
Rood, 6ox 9-K, Oelwein, Iowa 50662 

"WHOLESALE" U.S. - Foreign Pricelist and titltog 
Free! Everything. Guaranteed Schneider, Box 1240, 
Grand Rapid;, Michigan 49501 



COINS, TOKENS, CURRENCY 



■HOWC KDNE DDLLAN Oily 10$. Uncirculated 
cupronickel dollar Limit One [Adults Only,) Plu* 
price lists. Littleton Coin;, kH 1, Littlelon, New 
Hampshire 03561. 

J OLD LJbarty Head Nickels Only 51.D0. Jisned 
before 1913. Um«| t Set. (Adults Only.? Plus price 
lists. Littleton Cams. HL-1, Lilt Id on, New 
Hampshire 03561, 

PROOF LINCOLN Cent— Jl.Ofl Including detailed 
Min catalog. ’Coin-Dominium, 1143 Broadway, 
Hewlett, Ne w York 115 67 

u.s. 2 cent earn 160 years old $a.u. Aico, Dm 
123-PM, Weslervllle, Ohio. 4 3D$1 



PHOTOS & PHOTO SUPPLIES 



*25 HOURLY Yo^r pJioIpj wiftted. Work own 
hours. Detail; 51 (Relundablej Starbrite, 35 ?B 
MtCOrrislon, HdUdIuIu, Hawaii 96615 . 



COLOR SLIDES 



TRAVEL Cdur-Slidts World-wide Gala leg £0$. 
Wtrldwrde, 74j?M Wajhturn, Minneapolis, MiruiEsota 
55423 



BOOKS & PUBLICATIONS 



WHIP* INFLATION! Op, It- Yourself. 3W) NdW-Tb- 
Seeks. Free Gala leg. Sincere Pre*s. RGB 10422. 
Phoenix, Aruona 35064 



WILD ERNE 55 Livipg' SNfller, Food, Power, Mud I- 
cal, Self-deten**, Military, Books — Vital, Fasoinafin|, 
Extraordinary! Free catalpg. AdW# Hseiahd*, «FD 3, 
Glendale, flrtiona 85301^ 

FPEE Catalog dF Success Recks. Moneymaklmg 
updort unities, self improverneitl, Inspirational. 
Nidhoias Market Gumpany, Oci 9656. Minneapolis, 
MH, 55440 

PUkSUfT: Duamriv Jmriial of iff* Hanpron 
SOCIETY FOR THE ihVESTlSATrDR DF THE VHEk • 
PLAINED, A Multidisciplinary View of the Interfacing 
of Realities, Write; SIW), RFD 5, Caldl Ferry, CT 
06335 

PUBLISHERS' OVERSTOCKS BARGAIN BOORS. 3,000 
title*, 111 Subject*! Free catalog: (Hamilton, $&-61 
Clap bo ard^ PiWHiry, CT 0 661 0 

FKE Book. Prooftvt Elijah Coming flelare Christ, 
Magiddc Mission, Dejit. 63, 461 Thurston Rood, 
Roc !i Biter. N Y. 14616. 

PUBLISH Your Book! Join our successlul authors. 
Publicity, advert iaing, beautiful books. Ail subjects 
invited. S-antf for fact-filled b4$kHe| and free manu- 
script report. Carlton Press, Dept. PMW, 44 Fifth 
Avenue, H**_YorkJtopu, 

CLOCK And walch repair in.R books, loo It, mater I- 
als. Free catalog. North American, Sox 7 7 -ALA, FOX 
River Grove. Illirmis 60021. 



WILL your Child enjoy work? Free detail* an 
helps. Writ*; Books, Boy 9362, Salt Lake City. Utah 
64109 



BE A Winner" Mind Power - Greatest Force Known. 
Free Book Catalog. Alberto, 31 3A Country Club Oval. 
Daytona Beach. fTSrldi jmU 



CLODKHOCKER Talk, HI lari oil), 36 Pagas. 52.50. 
Postpaid. Stftphant, Bax 237 r Vila* NC ZS69Z 

MILITARY BOOKS— WWtl, Korea ClC AH iraiictie* 
Catalog 50$. Keystcno Banks, Box 2726, 
Philadelphia, Pa. 16120 

HOME Buyers. S.ivc do tiars Head "HOW TO BUT A 
HOUSE WITH LEGAL EXPENSES OF 5H OR LESS." A 

Guide la Saving Money by Handling, Legal and Finan- 
cial Details 1 ourself . . Send 54,95 to- Sonvsat 
0wk3, F,0. Box 4362. Madison, Wisconsin 53711 

FtCC CATALOG, BILF-IMPRQVEMtNT BOOKS — 440 

SELECTIONS. The Mail Sack, C"-p’. 1179. 640 Welch 
Bfvd., Flint, Michigan 48M3 

RARE Occult Book*, Cftaldfl 50$. Manila 1 1, Box 
7164PM, Baltimore, MD 21214 

"UNUSUAL 1 ' BOOKS! Catalogue Free! International 
Imports, Roe ?79flPM, Atlanta, Georgia 30357. 

HOW TO FIND ANYTHING, Classrfiefl Directory 
dasenbes over 2,004 lap eatalegi, What they self, 
how to gftt Ihtm — most free! Details tree. Catalog*, 
135A Oak a Trace. Lake Bluff, 111, G0O44 

GOOD New* Bible I Today's Enicfish Version, 54 .04, 
Bridges, Bax 4413. Nolly wiw. Fl>. 33023 

FREE catalogs! NMiysbUii, wwrDr-BnUf 
books. Improve i*lf, home. P.O, Bax 450, 
Springville, Utah |4g£} 

ALCOHOL BOOK — MOV* Ft 1 * Practical Distiller 
— Detailed Instruction* and Diagrams For Construct- 
ing STILLS for Producing ALCDHDL, flJ.QQ — Tm 
Tech, dw, Ent, P,o. Bo* 4&4, wa*t Hwen, 
Connecticut 06516 



DRAFTING i All Types Drawing.; 
512.50, Prior, «■« IBS Street 
YOfk 11357 



Ghrlslmi* Speelal 
Whitestorie. New 



PLAYS, SONGS, 
MANUSCRIPTS 



WANT Your book published’ Learn how wo 
publish, .id vert is e, promote, distribute. All subjects. 
Free booklet PM, Vantage. BIB W. 34th Street. New 
York Cily 10001, 

POEMS, SONGS: Yotir Swg or poem moY Earn you 
money. Free Examination, Columbine Records, B430 
Suniet Bfvd., Suite 1221. Debt, PM, Hollywood. 
Calilornia 9P028 

LEARN IE LEVIS IBM FILM WRITING. Cassette, 

detarlfd Script, Agent Hst. SI2.95. ScrifftWritftf, P.O. 
Box 02214, Columbus, On a 43242 

poems-sdncs wanted, Songs (tacftrdwt. Free 
Radio ‘TV Proit'inlicrts. Broadway Music Production*,, 
flax 7438’PM, Sarasota, Florida 33S74 



MUSIC INSTRUCTIONS 
& INSTRUMENTS 



BANJO, GUITAR Cassette lessons. Free Catalog. 
Bailey, 4005 PW Lira, Ont lanooga, TN 37416 

AGHRDIQN Top Brandt. Cordovox, Buy Direct, 
Tremendous discount*. Trade* KceplsfJ. Fra# 
brochure pm. AOcordipn-0-HarnB, lfi West IBlh 
StrsOt, New York. N.t, 10C11. 

TUNE your guilir Wittl “fti - Pitch'" tuner, EHY t 
accurate. Idea! for bftginnftr Or expert. (7.4B. 
Conkim House, 742 Roosevelt Twin Lakes, Wis. 
53131 



MINUS. PLAYERS, PUMP ORGANS, Rebuild and 
repair. Catalog of "HOW-TO" books. ^2 Lin rreftmd- 
ablo). Vestal Press, Vestal 11, Hew York 13850. 

ELECTRIFY Player Piahas, Pump Organs Quickly, 
Inexpensively with Lee SI lent Suction Units. Write: 
Lee Music, P.O. Box 30RF. Culver, Of, 97734 

P1AY Guitar in 7 Days. 11G Popular Song*. CJm-rd 
Finder, Toner, J9.D0 Value J3.93. ft.C. Biem, |S2J 
Lincoln AY*,, Havre, Montana 59501 



INTERNATIONAL Catalog valurtlft to maker*, 

repairer* of Strutted instruments. Imported woo®* 
parts, accessories, kits. Fine German*™ ad e violins, 
violas, CtllaS, basses and bows. Send 25C fur cata- 
log- credit certifitatH worth ±1.25 enclosed with 
catalog 1 , international Violin Camjuny, Dept, HH. 
4026 W. Belv edere A**,, Balt imore, Md. 21215. 

ACCOtblPHS — Famous Makes. 40 Mode!*! 
Importer-lo-You Prices, 3»v*1 ContfOvox and Button 
Style. Home Trial. Trade-ins, Terms Free Gktalojl 
Accordion Corporation, Dept, ft, 5535 Belmont, 
Chicago 6 0641 

FREE Songwrilers' ConitacUr RUfflptd Enva- 

lope, Music, BOX 61 DIM, Long Island City, NY H1K 

STRINGS, ACCESSORIES, SCARCE EjUft^flEniR 
BOOKS. Cat alog 25$. Stfin ikiOA, fliftnn. NY 12471 

GUITAR, Banjo V Folio, Mandolin Making Material*, 
Access ones, Book*, Plano Tuning Kilt. Gala log 50e. 
Inlemational Luthiers Supply, Box 15444, Tulsa Ok. 
74112 _ 

POEMS Sat Tp Music. Nashville Music Production*, 
Box 40001 -PM, Nashville, Tenniiloa 37204. 



SPARE TIME Money in MmJc, Details Free, Elton'*, 
Bft< 321B7M], St. Petersburg, Florida 33733 



FRIt Guitar Musrc Catalog! Ali^tia PuSHtheM, Box 
20374 PM, Dallas, Tex** 7527 Q. 

EAST hay UuNHmtrt, If am 56600. EASY NAME 
KITSj from *27.0d, MeiRJollns, Banjos, Whistles, 
mere: catalog. MERE, Inc.. #P, 29 St Main St.„ 
MlnneapoN*, M innaMt a 5541* 

(C*irilEwd — wt pia) 
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Equipment illustrated dilaleg $1 DO {refontla&lej 
Wished 27 jeers. Dept, FM/U Bruce Cajun, 



MUSIC INSTRUCTIONS 
& INSTRUMENTS 

ftantteaed tm pmaiiAg RAtt) 

MlX 7*7* MUSICAL INSTRUMENT CATALOG - 

$2.0B - Credited on 1st Purchase ftmenca s most 
complete source Ot major Brands instrument* and 
accessories at Low, Low Prices. Wnln PWi Dept. 
PM, P.O. fax 127, union City, N.J. 070A7 

education a instructions" 

WELDING TRAINING ■ Bane and Advanced for 
Major PrMCUH -Arc (Hick), MIC, TlC„ Gas, Pip* All 

S WHieL A non-pralif uroal, Accredited member 
ATU, Approved Ohio 70-12-0064 NT. Write lor 
school bulletin end course schedule, MOB API 
SCHOOL OF WILD I HO TECHNOLOGY, Box 79, Troy, 
Ott 45373 

UBH ACCREDITED DEGREE IN 111 MONTHS Or 

Double your MoAev Back Guaranteed! Plan 56.9 S. 
Sweett Bo* 591, Tiiuivllldj FL 32780 
LUUtM Asleep or awake. Record s. tapes, equip- 
ment! free catalog! Drawer PM -400, Ruidow. New 

Meiico WJ45 

llAIN Sewing Machine repairing. A profitable 
Trade, Easy to learn. Free detlllt. SB-Wrng Center, 
187 Ffl, Hochelie. &A 31079 

Ml pt 10 M ECU* nib Mendenhall School «f 

Auctioneering, High Point, N.C. 27263. Fred m forma - 

trwL _ 

SELL! Filler Artie lei to ffluiiirifrl. Earn Mlllt you 
Learn.. 56,95. Act NOW' DOffty, foe., 4316 Boyar, 

Long B each, taut. 9080 ? 

AUTOSUGGESTION. Sleep- 1 earning headquarters! 
Tapes, records. books, Gigantic catalog free, 
Research Association, Bo* 24PM, Olympia, 
Washington *8501. 

AUCTION I EH INC - Fr« catalog. Resident or Home 
Sturdy Course. Nashville Auction School, Nashville, 
'rri. Mating address - P.0. Btu 190, LawrenteDufg, 
TH 38464. 

RADIISTHESIJL Radionics/ Dowiing E.$J. Courses 
and Equipment kill 

Estsb .. . 

Withheld, tkanehill, Sussex, England Bill? 7EJC. 

STILL Not familiar witti GwnuuLers? Learn quich- 
11 with "THE SIMPLIFIED GUIDE TQ COMPUTERS'' 

ine basics Of Programming, Data Processing, System 
Analysis and more. A truly Computer Course in 
Digest form, price 512.00, guaranteed. Order It 
from; THE COMPUTER PKEfli, ?.Q. Odi 1140, ftfrw 
fork. N T, 10019 

LEARN COMMERCIAL REFRIGERATION SERVICE, 
free information, Practical Technology, 3D la Merlin 
Street, Oil Hills, N T. 11748 

YETUIINREY UIBTUtT - Train at homo for eicit- 
ing animat care career. Send for Free "Career KIL" 
North American School cf Animal Sciences, Dent 
PBC6 9, ftewport Beach, California ; 9Z6G3. _ 

SMALL EMgINg REPAIR Ltm at home for profit 
or hc-htry. Morey-back Trial Oifor. Ho salesman will 
call, 2$t firings details. Modern Schools. Dept. 
PMCSE, 4228 N. Brawn Awe., Scottsdale. AZ 85251, 

H1BH SCHOOL At home ng classes. Diploma 
awarded, low Cost. Information FREE, call tDlr Irit 
anytime 1-800*82 1-5809 [Illinois 8W-972-585BJ 0* 
write: American School. Dept, 31145, 850 E. 58th 
St, Chicago. Illinois 60637 

UNIVERSITY DEGREES (T MAIL Programs! Bache- 
hors, Masters, PH.Q'i , , . .Free revealing details. 
Counseling. Bax 317-PMIl, Tustm. California 92580 

INSTANT MEMORY . , . NEW WAT TO REMEMBER. 

No memorization. Release "photographic" memory, 
forget nothing! Liberates extraordinary knowledge 
talents. ESP. Immediate results! free information. 
Institute ol Advanced Thinking. 845PM viaLapaz. 
Pacific Palisades, California 90271. 

BARTENDING - Bor Management Home study. 
Bartending Training, JB43-G San Fernanda Road. 
Glend ale, CA 91204 

DETECTIVE ProlHSion, Easy home study 1 ; frte 
tletSCk of lapel pifl. terlificale future. Professional 
Investigators trelnlng School, Dept, CP, P.-O. Boa 
1890, San Pedro, CA 90733 

COLLEGE DEGREES BY HAIL Bachelors. Master/ 
Doctorates Legal, Inexpensive, fast. Tree Detail*, 
□r, John Bear, 2150 Franklin. Street, Dept. 66951, 
Oakland, California 94612 

” UNIYERGITY DEGREES. Ug*F, fist, ecOnmiul. 
Unique Program*, 2WQ Center (1263-HSj, Berkeley 
ta. 9*704. 

F1EE NEWSLETTER! Powerful, easily .stimuli led 
brain tmrmones increase brainpower instantly! Goar- 
inteed! EDEP5. bUO Hunter's Trail, 23C. Glendora. 

c*, nm 

BE AM AUCTIONEER, World's Lirgesl Auction 
Col legal VA Approved. Write; Col. Gordon E. Taylor. 
RtiSCh World Wide Callege of AucliWfoerinjr, lnd. r 
P-O. Bdi 349, Dept. 19, Mason City, IA 5D4Q1 

LEARN BAS TURBINES! Correspondence CdotSS 
covering all systems maintenance, theory, opera- 
tion. Established 1957. Valuable diploma awarded. 
American Jet School, Department iftfla, Darby,. 
Montana 59829 

COPYRIGHTS! Save Dig legal fees! tfo l| ywirsf" 
like I do. Complete kit covers 111 ConyFlghls, 39 * 

CM I, Dos 165-8, Lake Hlawatfia, N.|. 
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POPULAR MECHANICS 



USED Courses! Books! Lists 25$. Smith' I. 124 
Marlborough, Salim. MnUchuteltl 01970 

■ttlVERIITY DEGREES GV HAIL . . . OUR 

SPECIALTY, FREE Revealing dell ill. £uc«li, Box 
UL5I-MH, Columbus, Milo 43213. 

HOW-TO MARKET Y0URSE1.F TO A PROSPECTIVE 

EMPLOYER," Booklet, *3.00. M nil Publicity Dept. 
PM). P.O. Box LI 133, IndiSnSpOMt. Indiana 45201 

■ETTIR ENGLISH Can iRcnata carter opportune 
lies. Imp i due your grammar in 12 hours Eaiy, 
effective, unusual method. Bom 5532. Evaiilvillfr, 
i nil an, i 47715 

PIANO TUNING PATS, learned easily at home. 
Ate red.! hi NH*C. Cl Approved NILES BftTAHT 
SCHOOLS, INC.. Dept. P, %31 Stockton, Satramtnfo. 
California 95820 



EMPLOYMENT INFORMATION 



ENJOY LIFE — Live in Southern California Thou- 
sand* of Job Opportunities ip LuS Afigefok Times 
CiMilfied — Send W.OO, PCS, 1402 S. Marbur. 
FitHerfon, Calilomla 92632 

LDDKIHG for a Jbbf Hi'll help you gel one! 
Details frte. WmIb To; EmplaymunT, P.O. ffok 552, 
St. Lauienl Station. Monlrtai, tanifoi H4L 4V7 

JOURNEYMAN LEGITIMATE CREDENTIALS GRAHTEO! 

Write: National Craftsman Union 210 Faith Avenue, 
Suite 1102. New York. NY JCOtO 

BET BAITER JOB! H I D HLt-PAVD ttchninl caratfl 
now open. No formal education required. Free 
revealing informal ion. Counseling, Bo* 389-TPI1, 
liiilm, Cali form a 9 2880. 

RESUMES! Prolesiional Wftling Service. For Fret 
ini-arm an dp *nte: PwS. Box 15185, Fort Weyne. 
Indiana 46615 

AUSTRALIA- HI W ZEALAND Want YOul 60.000 
Jobs. Free Traniportit jOh. Err-ploymunt IlSlfogS 

(2.00. AUSTCD, Bax 4116-E. Hayward 94940. 

JOB Hunting? Be Successful I Learn DO'S and 
Don't i . send *2 00 Eo; Success, Bok 15185, Fort 
wayne, Indiana 46815 

now to land the job you went! Job hunting, 
resume writing, interviewing secret; revealed, Free 
details. Job Eouhsehng, P.O. Bbx 49, GUrendon 
Hills, II. 60514 



study and wort OwortiiHitln Abroad. Send «.■ 

for Calais? and UistrucNens, Student ^ Travel Box 
21064, ^Mjttli.JWA. Sfli L 1 

JOBS— JOBS — JOBS! ALL TYPES AVAILABLE IN 
lEJLAS, LOWEST UNEMPLOYMENT rata in the 

NATION. Sent! *2.00 for CLASSIFIED SECTION Of 
SUN BAY NEWS-PAPER. Specify Dallas, Tort Worth, 
Houston or San Antonia. AJuTOH. Dept, SDt, flax. 
28439. Dallas. Texas 75228. 

OILFIELD JOBS: $300-13000/ week. Application and 
inforihatfon *4. Oiiheld CodiuHantS, 123 Carlin, 
Lilayette, La. 70501 



CALIFORNIA BOUND? "Jab Hunter's Guide tc Santl 
Clara county ■ Natl Pit's h attest Job Madwt." 
Include; salaries . . . addresses. , . information ga- 
lore. Guaranteed! *3,96. Platypus Press, flax 6710.. 
Campbell, CA 95000 

YOU'RE HIRED! Without eiperiericfi. Prove n meth- 
ad. $2 .CIO. ftesaurce Bank. PMN9, Sax. 690, Hayden 
Lake. Idaho 83835 



DISSATISFIED with ymr jobf Lei us help you 
find the right career, free details. Writ#; Select A 
Career. ri, j, Clarkson, Kentucky 42726 



TEJU5 Employment — Plenty Df JnbsM C-U-A-R- 
A-ft-T-E-L-D If $3.00. lof ns tin, Box 3599-1 HI 1, 
Bdaumnfit,. Texas 77711 



EMPLOYMENT WANTED 



ANT YOU IODKIHE FOR EMPLOYMENT? Try our 
Classified, flection! It costs only $4.Q0 per word. 
And if you wish to run all or part ol vuu r ad in 
bold capital klta/t-you can do so For as little as 
J1.0O per word additional, Act now? Sen rf yOUF ad 
fo: POPULAR MECHANICS, CLASSIFIED DEPT., 224 
WEST 57 TH STREET. NEW TORN, NY IfKHf 



HELP WANTED 



PARTTIME Piece work. Webster, America's fore- 
most dictionary company deeds heme workers to 
up-date local mailing lists AH agr$, experience 
tin necessary. Send name, address, phone number to; 
Webster, 175 Filth A v«., Suita 1101-BV.2. New Ynrk, 
N Y. r lOfrlO 

OVERSEAS Employment . . , $10.040- 550. WO - 
Fr« informiticm! Employment International, Bax 
3911 7AK, fodianapoli j. Indiana 46229. 

DENVER Employment Advertisements read over 
Telejrtfone, First send $5 fpr 10 mrpules. Til Sflntf 
Telephupe Number. Yshh Call. Weekend Appolnf- 
merrts, tpforado foTarmetfon Fast. ROB 19206, 
DfiMf, Co lor ads 80219 

MACHINISTS - Live nnU wark In AHIIDKA, Estab- 
Hshed aerospace firm needs you. (SubsldHary needs 
diesel MECHANICS,) flettd resume to. D-Velca 
Manufocforing, 401b Sauin 36 Street, Phoenlk, AI 
85034 



FOR INVENTORS 



PATENT AND DEVELOP Your InmtiOn. Registered 
Patent Agent and Licensed PforetHonal Engineer. 
Imii for TREE PATENT INFORMATION Tver* fovanlw 
fllwuld Nave. Richard L. Millar 2612 Wm I worth 
Building. New York, New York 10007 1212] 267.5252 



NONPROFIT FdundatiOfi helDI invenforS. Widest 
range at senicas. Free rcLcrdiny forms, free evalua* 
lion. Aifi Hated mvenfo-rs HundallMi, 50 1 0 rowa, 
Colorado Sprliga, Co, MNCI. 

UJ, PATfHT OffVc-o Searchtf, 234 Broadway Boon 
3615. New York 1QOG7. Free invention certllkiTes. 

IHVEMTDBI — Jailed Office 

Searches. Pa; ant Dtvaibpmabt Engineering and 
Marketing of your Invention 1 , ideas wifo manufac- 
turers contracts. Send For fNEi INVENTION CfJITIFN 
CATES and Invention information. Servlbg Inwenfor* 
Since 1948. GEORGE S RECTOR, LICENSED 
PROFESSIONAL PATENT EHCIN-EER. Former UNITE fi 
STATU PATENT OFFICE EXAMINER — 3615 Waalwbrth 
Buiidmg, New Y&rk, IDDO? 

how to m*ke rwf lAvemfon pay y*u coitara, free 
preef, inventions, P, 0. Box 15403, Slaliw 6, New 
Orleans. La. 70175 

REGISTERED PATENT ATTORNEY. Applications and 
Seap-chei. Mail Service. Free preliminary Review, eon 
392, Millwood, NT. 10548 

REGISTERED PATENT ATTORNEY WlthMglMl DC 
Suburb. Donald A, Kelttestrlngs, 414 mtngerTord 
Drive, Suite 411, Rockville, Maryland 2085Q 

PATENT LAW CLINIC. Established by Registered 
Practitioners. Provide! Patent Services for flea^on- 
flt>le Fees. 9359 Torrent Row. Columbia, Maryland 
21045, (301) 997-9280 J 

PROTECT tour invention. Registered Patent Attor- 
ney. Marty Years Experience, all Fields. Very Heasbn- 
.able charges. Write far Free Infarmitlon. Paul H. 
tiaiiagm-r, 105 W. Adama, Chicago, IL 69603 

DESIGN MANUFACTURING Will DESIGN or BUILD 

what you went. We ll tqrn your basic Engineering, 
rnechanrc a I Or electrical idea fo raality. Band basic 
informatloni, phone number and Mme fo; P.O. Bos 
809. Dtlumuri. Iowa 52581 

INVENTORS CALENDAR, Newsletter. CofltKt: 
GenReld Prumotiona, P.O. Bui 2357-A. Anderson. 
InOiarva 4W11 

JOIN PIC tPMyer/ Inventor Club) - receive ganrtii 
Submit your frame. Free detailfl! Twlraioh Company. 
Bax ?Aft r Uh Altna, CA MOSS^ 

invented something? writer Reentered Patent 
Altorney. 740B Ben. a mm Franklin Sta., Washington, 
DC 200*4 

PATENT APPLICATION prepared a I your Invention 
by Patent Ag^nt nnd Consulting Engineer. Reason- 
sole Rates, Howard Pedell, Ouach Front Lane. New 
RacheitB, New York 10805 

INVENTIONS WANTED 

IkrtMflAks UjufcEtEti cash Royalties FREE 
I N nm T I ON PROTECTION CERTIFICATES. George 

Spec tor Manufacturer* ReprS-Seitlatives, Woc-I worth 
Building New York, M.Y. 1»D7. 

MANUFACTURE* SEEKING INVENTIONS! APVANTER 
INTERNATIONAL, HOD 17TH HW r WASHINGTON, DC 

2Qtl3£, 

HONGKONG Factory needs several new proBstl 
every month fo satisfy their oversea buyers. Particu- 
larly interested household Items, toys, games, 
gadgets. Please send sketches nr detailed eeplana- 
tian for evaluation and cash /royally purchase. If 
yuu have an arUde/accessury unnot produce 
dumesticaliy because at auartity, price or Labour; 
please try ul. Hungkong Plastic 8 Metal Products 
Company. Kwontong P.O. flov 9627, Hongkong- 



REAL ESTATE A FARMS 

FREE! Big Fall-Holiday Catalog! Dvflr 5.400 country 
properties described, pictured! Land. Farms, Hamei. 
Businesses, He: real ion. ftetiremfinl Uuysl Sheeted 
best Ihrueul the U.S. Over 700 offices, 43 stales All 
Across America! YOUfS FIFE from the Warldl's Lare- 
esl! STADUT REALTY. Inc., 7 8. dearborn. Dept, 
5800. Chlcage. IL 60603. 



CANADIAN LAND FROM $47.00 AN ACRE, Low 

monthly payments, ideal for collages, hurting fish, 
ing. investment! free catalogue Canadian Estate 
Land, 785 Lawrence Avenue west, Toronto Canada 
M5M 3A8, Dept. 23C. 416-789-4536. 

CALIFORNIA. AcffagB. Lois. S30 dawn. $30 month- 
ly. Bun 35281. Ids An geles 80035 

BELLING Your HomtT Sant Snidl Thnusand 
Dollars, Information 818. Colonial Humes. P.O. Box 
69556. Las AngUles, California 900W 

HISTORIC Western” Town ]n btiutifui floulfTern 
Utah. Hunt, fish, camp yea round. Huge valley 
nmmed by mountains. Lnls 5695 full price. 110 
dflwn Send 51 complete information. Southwest. 
Bus 37 (N-l), Beryl. Utah 64714 

recreation' Land Tracts. 5-40 Acroi, Idaka — 
Washington ~ Montana. Timber — Views — 
51 reams. Insured title — Access — Low down. 
Write; Western High Lunds. Inc., Dept, A, Box 969, 
Hayden Lake, Idaho 63835 

PIS . , , FREE . . . FALi CATALDft! Over 2,600 top 
values coast to coasl! UNITED FARM AGENCY, 612-PM 
West 47th, Kansas City, Ma. 64112. 

"CANADIAN Courtly Propertiei/' Our 63rd ytir,' 
cetefogue - 6 itsuas S2.ua. Tar sales Service, Sulla 
404 -Pm, gs Bluer Str*a! Easl, Tnrantu, Ontario 
M4W lbs.. 



NORTH MISSISSIPPI - THE REIT OF THE IUH 
BELT. Frihlng-Hunllng ParaUlse! 8ig Likes and 
Memphis less Ihan an tiour away. $mall unimproved 
farms, homes amt ranches, for special service and 
personal attention call «H write; Walter A, Utley, 
Broker. MISSISSIPPI REALTY SERVICE, Court Square 
PM. He lly Spring*, Miss. 3S63S, Phone 601 252-5200. 

(CilTtfHad an neat me) 



REAL ESTATE A FARMS 

(CaktruHtd him grtcrdiag w) 



COUNTRY LA Ml How to find/ pure hHse. Booklet 
J2.», AHIE, 7624PMU Wentworth, Tyjcmea, Wif- P 
91042 



WHY Rant or Pq 11* or 13* Interest. Purchase 
Tour tlgusp on up to Bn Acre in 4B States I nr 
Nothing Down. Interest Ratal From 1% to 9%, Far 
Information land $5.00 Id; H.G.W, BOX 223*. 
Livonil, Mich. 49150 



EXPORT — IMPORT 



PRINTING & SUPPLIES 



QUICK Cow Printing, low Price*. Wrllfl; 
Nationwide, 614 H Main, Biowninitari. H 61 70 1 

GUMMED LABELS 



1,BCD Name and Addrtu labels $3.00, Print. 
MIOlQwn, to; 2937, Dallas, T|tM 75221 



1,000 Deluxe Gummed Address Labels $2.M Free 
Literature. Ajcihb, 55 Tofflolti, Pitluurjti, 
Pennsylvania 15229 



2.MQ "ta*t selling" prpduct*. Free brochure L 
Allrlghtcg, Box 9 1309 B 11, Cleveland, Ohio 44101 



GUY IT WHOLESALE 



MYl OH FARTS' free catalog jammed with Motor- 
cycle, SnowT-.Dfiilt, Smill cmlrm parti, Accessories. 
Manufacturer's Supply, Bw 157 -pM, Dorchester, 
WliCQfiaki 54425 

lIHBt. iMtn priced 130 % hehnr Natal I Price. 
Catalog, Jl.oa .Refundable). Anka-PM,. 95 
Washington,. Watt Warwick. Rl D2B93 

INDIAN JEWELRY Below WlOltUlt. Catalog $1,00. 
ManuTKtUHf, BW a ?239-f, El Paw, TX. 799S1 

WORLDWIDE Wholfliita BarttiM* Import* , , . 
Closeouts . , Dropship . , . Marnefs, 9225PM 
Parkway, Highland, Indiana 46322 

■UY WHOLESALE. Jewelry, n avert its. Toys, Send 
tor Giant C a La I eg $2,00 — Refundable Ml First 
Ortftr. Namrofl* specislty 6 1 ris.! S19Q Med lie flay, 
$an Antonio, Texes 7-B245 _ 

WWOLCUU Cl taint $3"0O Refundable. Cjilery 
Importing, P.0, Sea «3, Stretford, CF. 06497 

■ELIS And Buckles, Csmplate line fait lauart 
including trucker s, iwtortycles, CB'S, WBrtama, etc. 
Big Piolits. Complete (Scalar sal up. Catalog, details 
fret. Anchor Special Lies. Bos 394ft- BPM, North 
Providence, Rl 02911 

UPLAHNEHT RANH, Strvlt* 1«IS for Chili 
Saws, Small Engines. First Quality. Substantial 
savings. Free Catalog. Stores, shop*, give tele* lex 
number lor duler information. Repair Parts. Box 
6329*77, Erie, PA 1 6512 

have Own liur.irfl(.s. Ym: o' a laigest who-esafers 
American, foreign. Bargains. Free details. 
International Buyers, B Or. 1B306-M, Portland, 

Oregon 97216 

huh MUIH Bite* wnrieuift Many Fr»! 
Liquidations . , . Closeouts ... Mb Lots . . , $Jngle 
Sample*, free Details, B-argal nhulrters Opportunities, 
Box 730 -fi Holland, Michigan 49423. 

BARULINS, Everything. Wholesale, bnsoodi,' EHe- 
ironics. Jiweinri catalog ii.oo — Aiitrd'i, Bo* 
339-P, Middlesex, NO 2755? 



APV. AGENCIES. 

ADV. SERVICES, MAILING LISTS 



EXPERT Assistance fdr mailorder. advertisers. 
RateDMh leidmi newspapers, maga tines 31.00. 
Chkjl^D Advertising Agency, 2ft-IM Jackson, Chicago 

MAIL-ORDER iegiknehs Get started right! Expert 
«f copy, silts letter;, h reed ures, and ad placement 
help assure your success. Nc job too small. Details 
fret. Cannon's, int., Bur 345m II, PnrtUrtoulh, OUrg 
45»2. 



RUBBER STAMPS 



rubber stamps. Free Catling. Jackson's, 
Brownsville ltd.. fl-101, Ml. Vernon, R, 6ifl64 

PERSONALIZED P«ket Rubber' Stamp, 3 lines 
32.50; Bclt-fl Enterprises. 12100 Valley Spring Line, 
03Q6-P, Studio City, CA 91604 



GIFT SHOPPING 



FABULOUS HAH MADE DIAMONDS. The Only Way 

Experts Can Tall Difference it Uta Price $$0,W 
Carat -+- Cold MountlPfi. AH Shape* £ Sizes. Free 
Details. L4.GJL, 22 W«t 4ath Street, Suita 601, 
N»w York, NY 10036 



CEHIMNE DIAMOND PENDANTS — $10. Heart, 
Crqis. ’"Mother"'. Mystique Ublim>l«f, Ml £IH| 
St., #3401. 6a n FratlCifCO. CA 94109, 



CLOCKS, WATCHES, OLD GOLD, 
JEWELRY 



HIGHEST CASH for Gold, Jewelry Cold Teeth, 
Rings, Diamonds, Watch bs, Silver, Platinum. Mail 
Articles Tcd-sy. free gift with Informal inn. Chicago 
Gold £ Precis je Metals, 6 E. Mdnr&*. Dept. 369, 
Chkago, 60603, 

BUYING BOLD ™ SILVER ARTICLES l Afflf COfldi- 
llen! Absolutely Fib Risk' Free Details, Reliance, 
4S-PM 1 1 Margin, Salem, Maw, 0l9?£> 

WATCH And Clock repairing t»c*s, tddis, matari- 
!hs„ Free Data legs, fiortti American. Bex 77-AL, FOX 
River Grove, IllJrci* 60021. 



SOLD SilYER-PLATINUM WANTED, For free infer, 
matldil Wfilt: W|!moli r j4j $. Glasjell, Qradge, Ca. 
92556 



HIGHEST CASH IMMEDIATELY Far a Id gold, Silver, 
platinum, jewelry gold teath witches, diamunds, 
tpsctbtlfli. Free InformaliM, Rase Industries, 29-A 
East Mad ism, Chlcs&e bD6ti2. Eslablistiad 1934, 



Cl Q CAS Mindc railed Wood Brochure 31. Fisk, 631 
Li n i t r , Middlesex. NJ 03946 



HIEHE&t CASH NOW Fur tDLB RiNQ$, Teeth, 
jewel nr, Piatinuffi-Ware, Free iniormation, refiners, 
Bex '}*%. niveriide, cal, 93 5D2 

CLASS RINC — DENIAL GOLD Mer i $15.00 UP. 
lux metals, 927 Pershing Drive, Silver Sprifig. MD 
20910 



GOLD 



FIND SO ID — Guide tells how, free mfftmratron, 
David Hunt, Roosevelt. Utah 34066 



PRECIOUS STONES & MINERALS 

ttT Free catalog no itfiOUS rachhound, gem 
Cutter, Jewelry maker, hoDbyitt Or craftsman can be 
without. Full 01 Uar gains, exclusive items low 
prices from largest suppliers afitf outherilles In I'he 
Geld, Free new catalog Hut eff the press, yours for 
the asking. Write; Grleger’i, Depl, C-I2, MO South 
Arroyo Phwy., Pasadena, California 91109 

MO POLISHED GKiJtme* (5.00. fumtleerift, 
5+0 1 Jamei mmh, Minneapolis, Minn. 55430. 

FABULOUS' MAN' MADE ' DIAMONDS. The Only Way 
Experts Can Tell DHTerences is Ifie Pfice $60 .00 
Caral f Gc Id Mounting. All Shape* & SU« I res 
Details. SH EM YA, P.O. Box 3+4, Jamaica, NY 11415 



OFFICE SUPPLIES 



TREASURE FINDERS 



PROFITS FROM CLASSIFIED ADVEHTESIHd SoOklet 
show? you how to start your own Dusiness wllb 
Classified Advertising. Only 
flrtl erdor ) N, E. WlFPEL, 



DEPT. f. 
10011, 



5L.DO | Re rur da E I a with 
POPULAR MECHANICS, 



±2* WEST Bnn (miT, HEW TWK, NY 



PRINTING PRESSES — 
RUBBER STAMP OUTFITS 



SIMPLER RUBBER STAMP PRESSES, Hydraulic 
operated 1 electrically hearted. Sizes f'sE", 3'il2 v ,. 

Slitting Out fils. Order f c r presies. 

suppiiei shipped day received, send $z.w> fiK C*ta’ 
leg and Brochure. Custom Manufacturer*, Box 2U-P, 
£ariflj|field. MO 65301. 



TYPE Fbrttt, Hand Printing Presses Supplies, 120 
pages. $1.00 UedlKtiblt first nrd*r. Arme Type, 732 
Federal, Chicago 60605. 

COMPLETE Rubber Stamp Outfit s Supplier, 3am h 
day s-hipmeni. Sign Engraving Macninei, WhclesHle 
Catalog 11.00 Deductible. Star Stamp, 732 S. 

Federa l, CfikaiP 6Q6P5 

Hunting ■preitei, type. 3upVn « Lii’is, 20f, 
Tgrnhaugh Servica, MtthJfticaburj, Penn iy Ivin ia 

17055 

RUBBER Stamp supplie* catalog. Jackson, 
Bltawntvllle Rd.. 5,110, Mt. Vsmnn, I L 62364 

PRINT YOUR OWN — Printing p"r esse*” tyre, 
luppllfrs direct from factory. Send fot catalog 
and Simples tc; Kelsey Cd., DM, Meriden. Conn. 
06450. 



T RE* StlRt - Locale quarter mile away with ultra 
leniillve Iwalur - broch-ur* fFtt. Reiearth PrpduclE, 
Box 13441 - AMC, Tam pa, Flori da 33611 

FIND Lusf coins, Jewelry, Burled treasure, gold 
nuggets, relit*. New revolutionary patent cd detector 
analyze; objects, tremendous range, no ground bit A' 
up. Free catalog. Ctrdlner, 4729M W, 71h Ave., 

PtiMnix, Afliwa Mil 

TREASURE DETeCYDS! Locates Buried Gold. Jewel- 
ry Weapon;, Glass, Pottery. Pipes, Water, Free 
iniQTmatloft. Under $20.00. Ki&co. BOX lB'OJS, 
Cleveland, Ohio 44113 

REDUCES PRICES!' Manufacturing Overage Topline 
Metal Detectors. Contact: B-TEK, 614 Easy Street, 
Sifiind, Tew* Wfltt 

METAL. OETICTDflS: Twenty Ma.pr Brands. LDWlSt 
DISCOUNT PRICES! IMMEDIATE PREPAID DELIVERY. 
Ph a nt pisi 739-6309. Ponna's Electronics, Do* 167. 
Geneva, New York 1+435 



profitable occupations 



HAVE YOU Considered THE TODl RENTAL busi- 
ness? Start small, expand uickly, Ekcillent S4cond 
Inccme. Free Report. Lincoln, PM 11, Box JD53. 
CiLtton, HI 07012 

n. SMITH AuCtiMI School, Ft, Smith, Ark. 759DI.' 
Resident 3 Heme study. Yvtdiin Apprmln, 

Flutes craft!]] Prantan# - hwni butlneas. MoMt 
available. Detailt: Lynnaltt, 623 1C Mentor Park, 
Mentor, On lb 44QW 



HAKE MONEY IN SPARE TIME. Earn gtMruul 
commisticmi as a liibutripNen »■** representative 
igr leading magazines, For lull details and Instruct 
tiwis, sine this ad with ybjjr name and addreAt to: 
POPULAR MECHANICS, Dept. Afl-M, 250 W. 55ttl St.. 
New YorN, NY_1«19 

CLUCK Repairing Limpli6»d. illustrated instruc- 
lion;. free details, Thiese, Genoa, hup bit 60135 



SALESMEN — DISTRIBUTORS 

FREE Details, Automatic FisMhwfcl, Profitable 
samples. $3,00 (Retundabtaji. Aren Marine, G1A» 
Mastic Beach. New TorK 11951 

CLOSE-OUT Assorted Jewelnr. Well knnm Breads, 
Each piece sells for only $1.00. Any order accepted. 
GAB Enterprises, Ml EAcbm, Cifoho. CA. Mall 

tEU ItAttATlOHAL LSW4UIT BMUJIfl AUNM. 
Llihtenlni seller. Exceptional margin. Samples tar 
Mil. ftarthmsi E led riii, Ave. UO, Mitchell. s_ d*. 
57301 

BIG MONEY-PRESTIGE Be a Sleel Budding dealer 
in your area. Send $2 tar infcrmatibh packet. 
-Pyramid r u ■ i pings io3 Adelaide, GreerrvlUe, S.C, 
29615 



AGENTS WANTED 

SPADE TIME GASH, W\ tameus Hanover Shoes. 
$amp’ej, sales kit Free. No experience needed. No 
age limit, Big commissions. Hanover Shot, Dept, 
24C3, Hanover. Pa. 17331 

PRINTING Advertrilng $a If vmen^ — Excellent ' money 
makmg sideline SeltlOg Otcalcc mania. Ham? Platas, 
small quantities. Advertising Specialties, sign 
letter;, Free samples, Heico Al, Boston, Mass, 
02119. 



BUSINESS OPPORTUNITIES 

tuition Bta Couree Free, Secrets starting home 
mailorder impart business, Mel I lover. Dept. $270B. 
Wpodtan d Hills, CA. DlJfiJ 

(24,00 Per Hour, Lei m Professional Screen 
HI pair Buliness. WriUi Schatar, PM El. F:ni t2e, Del 
Mir, Cllrl. 920U 

bb fIMh ace fun E-iip$ for PR GRIT, Hug* Demebdi 
Quick Return, Free Details. Tin Products, Boa $225- 
H. Duluth, MN 55S03 

BUY And sell Used iqulpment, Spare/fdll Time, 
Sell Fork-lilts, Traders. Im pie men! 5 Amazing Prof- 
its. Free Qe tails! J P E-11A, Bdx U536, Irvine, CA 
92713 

MAKE Two lo Three Times your Cast on Hundreds 
of Gift it-rm;, Noveit' es. Garden Merchandise, lUQl 
Other;, $2.0D Br=ngs Glint Catalog, ftefundable with 
First Order, Michael's Giftwarld, 169 Herr sen St., 
Department PM11, Cohoes, NY 12047 

ABANDONED INDUSTRIAL SILVER- Take it! De- 

tailtr Metals, Boa 543, Wowhilta, Texas 75979 

PIANO Tuning Liartlkd Quickly ■! HcrttaE Fra* 
Intanwition. En>plr# Sthtwl, Box 450327, Miami 
13 145 

SELL HOME SAFETY DEVitfS: LOW-C«t Hlfh- 
prafit Home Safety Hems, Fully Approved. Book 
explains fcicw arid sets up di&tribulutjhl# with unlim- 
ited supply. $9.75 postpaid. County Fire Equipment 
Company, P.O Bok 39, WeaDierforid, Texas 7&OBB. 

CAREER How fo start your awn meld lervice. Send 
$13-95 lor Information and Directions. P.O. BOX 
12102, El Colon! Calif. 92020 

"999 successful Li Hi a Known autlnasHs". 
information, write; D. CaiKIn, 30653 Glendale Ct„ 
Uwntttr, C A 30032 

100,000 butersji cussiried ads — $,i$/word. 
Details FREEH 5a ice, J432 Birch, Lewiston, ID 63501 

$1,200-05 Monthly Ratling Earthworm* Fax lit, 
Free Details. Baker Enterprises, Boi 193, Sparta, 
Dhlo_4J350, 

PICTURE Framing — Profitable full or tpaf*-llffl* 
Jjulinesi. Easy lo learn Wlln hamdboQlucburiE 
<J lSulOe Tq Picture Framing Profits.'' $3.00 Guaran- 
teed. Free framing-supplies catalog included. Jjps, 
U6-FM Seventh North, Hopkins, Minnesota (5343. 

GIANT Income Aten— Women! Set Ceramic T H e 
Success tally, Professionally, Book Explains All 
$14.95. J 'Ti1e-lMlama" Rainbcw Publishing CP., BOH 

alSft, fiuxurn Hcghli, WiL'iijian 4S057 

WOMWMKIM - Start ProHt*ble _ Bu*i«5S making 
Unusual Cl Ms, Decorative Havel lies, Easy!!! Every- 
thing explained!!! Fr+e details,. WHIiams, 32P Titus, 
Glen Cpve, NY 1 1542 

VENDING Machine*. No selling. Routfl uarit amaz- 
ing mtfili. Big. catalogue Free. Parkway Machine 
Corporation 1930PMB Greensprirg Drive, Tirncnium, 
Maryland 2iD93, 

REPAIR HYDRiIJSJC LACKS — KMlLS FREE. 
WRiTE: HYDRAULIC PARTS SURPLY, BOX *157, 
BROWNSVILLE, 1EUL( 71520. 

SURPRISE EVERYBODY. Became Notary Public now. 
We guide you, free. We sell ItnEary needs. Raise 
your image, job viiue, income. Assistance nation, 
wide, Brochure l Gulf. 234 Club- A $an Antoni p, Texas 
7MUL 

ERASE QE1TS with little knewfl l*w — CREATE 
Wealth!! Details FREE! Blueprints, gflll, Ud; 900, 
Bronx, NY 19471 
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BUSINESS OPPORTUNITIES 

jfeamln—a frtw RracHJai |>|*) 

}U4 00 Weekly Working Three Noun QailY at 
Hirm*. JJ56 DO Weekly Wfcrhlri B Two Hour* liiiiy. 
Il/fl.OO Weekly Working On* Hour. Start Immediate- 
if. Paid Daily (Aelvanc* ^ — *10&.BQ. ?71.20. Of 
J35 6fi Written Earnings Gulfk nteed. Free Dulle- 
Iln/ApplitltlDA. FAS. PmIaI unit 13/D3-F, Sen 
Antonio. TtJtii 75211 _ _ 

VIHTL1 Where m Money is! Protmlwully 
repair, raUnJlh, recDlpr, 1 urn Hu re, car 

tops. Quick. i»|f. Two small (24 JOtFI 4 day earn 
yuu J i.oOd * month . Hc-mes, cars, officii. restau- 
rants unlimited cmloetin. Star! **rnl no; .liter j 
fra days practice. Sensational details fra*. VIP, 
2007 Montreal 1 , Chicago, WMB 
M A K E 300% Profit! Jlwilry, Rinat, Welches - 
High ‘Duality ■ Low Prices. Color Ciltloi, Business 
Plant 11.00, Alphin Wholesale, Ml Bankhead. Dept. 
PM. Mablaton, GA. 30059, 

fVPHCMim YQUR INCOME. Mali# money it homo 
with corks. FaritiltiC Cteilionv BOOK give* step- 
hy-step dal Rl IS. $3.03. tor hies, Bm 175, 
Skinealeltl, NT 13152 

FREE Catalogs. Repair air conditioning fief i Itera- 
tion. Tools, supplies, lull Jnitmctlorvi, nooim. 2U1& 

Union. Dailti, Tests 75241. 

WHOLESALE liPFQKT UNITIES! BIC PROFITS On 
Thousands Products. Gifts. Hoy cl lies. Glint Catalog 
S3 00 | Refundable}. Barons, Rt. 1, BOk 754-LB. Big 
Pina Kty, Florida 33043 _ 

UNLIMITED INCOME in Wholesaling, for 3 Free 

S F overt technique* nrilii Whispering Pinos, E. 301 4 
Hiding Avt.H Spokane, WA 99207 

START Mail-order Business. Guaranteed guidance 
Anthony/ tic,, Bto 54079T, Hjsftlnglen, Qt 20034 

WHAT!!! Milt ?5JW flfl A "FREE" pflerTT?" Free 
Circular a ltd Informal Ion; Wi ilia's, Bax 11-ACPA, 
Elgin, Taut 78*21 

HONEY! Earn (IDO per day. Start Wholesale final- 
n*u from your Ha me. No Investment. Details (1, DO. 
1 Norton s. Box 325. Holbrook, NT 11741 

SCLF-IUDL MILLIONAIRE REVEALS NOW TO "NI- 
LA* —BET RICK!" ALIEN, PM11, Mil E RAVES, 
EM 01 NO, CA imi 

" Iff Ml skew yell how you tan hive your own 
Rubber Stamp Business final Write: Roberts, Room 
flC-2-lM, 1512 JirvlS, CMtAfb, IL 60*25. 

AMUINB! 1265,000 Yearly with classified aft. 
Free Proof. Money C rail, pM-lf, 231* (tele. Gores, Ca. 
95307 

"HllLDIDER Laws ind Regulations” explains 
necessary licenses, different takes elc. (?.m. 
W*ndar1ul dropship propositions free. Nall H. 
Trtfctf, IftanwtiiB. PmniyHrawii 17172 

nil Catalog Orders. Ha drop-ship 2,500 best- 
selling spec laity products, Lowest bn low weiolnefe 
prices. Imm-efilile delivery 1 . SptclKulSr heme busi- 
ness opportunity. Fr## hook, SMC, £Q6l Da Sot* 
Art., Dept, 20. A3., Woodland Hills, CA 91365. 

PIANO Tuning quickly learned, with noma study 
courses. Diploma vr anted America h tuning Scliool, 
170 SO TaHe r Or., IforgaiiHIIL Caill, M037. 

nf( Report: “Making Bucks Selling Information 
fly Men"! Quick. rely nrofitil Paramount, Box 1232- 
PM] 1 . Chiriuafia. Oklahoma 73018 

PH0TQ1TAHP Agents Wauled! Make big Money 
fiDfti Home mailorder, free Samples, |nl*rmatlpn. 
Postarmiilc-C?, EiSl Providence, R.i 02914. 

SCREEN - Printing. Leern all hams Spire time. 
Make mrjney printing Hgni, bumper stinkers, T- 
ihlrts, more. Print on paper, plfsllc, glass, metal, 
fabric . , . for stores, realtors, mail order, lactones, 

B ill lie lens, etc. Write; Screen Prim log Canter, *eqi 
iron, Dept. PflCtlO, Newport Beech, CA Mfi*3 

MECHANICALLY INCLINED Individual# desiring, 
ownership of Profitable Smalt Manufacturing Busi- 
ness, Many spare/full time opportunities presently 
a valid 51# Without Investment: Businesses, 42-811 
Brighton ||(h. Brooklyn, New Vdrk 11235. 

make Big M0H£V in Jewelry . . Full or (pare 
Time, free Informal ion Fiasco, 31P-ALG Lincoln 
Avenue, FM River Grwa. Illinois *0021. 

CHANCE TOUR LUCAl Acquire initant licnas, 
Success, Love, tteallh. and Powar. Free Report. 
MAUDC., Box W-l, Brooklyn, H»w York 11235. 

Nil FARE Tax Batumi - Policeman Albert Myerl 
mad# (Z,D$Q nt* very rirst season. Tram at home, 
VA^A^prOvTO. Nationaf Tan 5cbwl, Munsey 2MK, N-T, 

PROFITS FUQM CLA5SIFII D ADVFRTISIHC! Booklet 
sh-Dwi you haw to Stan your own business with 
GlasUfled Advert 1 ling Only $1.00 iRelundlblD with 
first order.} H. E. A APPEl. POPULAR MECHANICS. 
«PT, P r n* WEST STTN STREET, NEW TWK, M.T, 
I Mil. 

kUMUPACTURU HEIRS HAN TO Assemble product 
at Nome and supply national sales crews, rgli #r 
pari time, Should deslrt bus intis dF I heir own 
Five- fig Lire Income potHtfial. S-k,R M, Manufacturers. 
Alrtr fiend Punt Hi on, Broadway. Norm Carolina 

nm 

BEAT INFLATION. 130(1 weekly Home Telephone 
fluslrwis. No liweatmirt. Stale fmmadlatety. 15.00 
TalKO. 2721 E. 413-5 S.. Salt Uk# City. UT Mil? 
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■E YD Lift DWN U&Si! Writes -OPPURTUNITT-, 422 
Cavis Read. Lawruitavlllt. CA 302*5 

LEARN The secret J ol repairing |Lnk batteries 
1 ‘f a tsifiQos Profits," small Investment. Apex 
Engineering, 545a Bo I is, Ala Scad# ru. Gil If 93422 

MAILORDER CPP0ATUHITT1 Start prefilahle heme 
business withQul experience & r capnsi. writ# for 
lice iiu-uk. plus Odai Is Mill Older Associates, 
Dept. *6, Montvalt, NJ 076*5 

START your flwo gpec-lalty WtiolEialing OusJoetl al 
home. Lais ot help from us. Ea syubUruClJen beok- 
lali, 2350 last sellers, reck bettem prices, and 
much mere. Free de tills. Wholesaler Associate#, 
Dept. PU-im. 5& w«4dard Head, W»l ftekbury, 
Mass. 02132 

FREE Jeweliy 5al«s Htl, Make 233% Pwfil. 
Courtesy Gtms, 163* Bngirt, BfbrtX, N.Y. 14463 

BbAHANTICD Wtihly Income ol 5236.04. Work al 
Home Eirinogi guaranteed. SlA, Box 182PM, 
Cuilman. Tanai 75713 

5ID4.HF# day taking catslnt orders. Fafltiflic 
home business 5 txcilitif wayi. LNS. PM-jJ. PQH 
247. Nober City. Utah *4032 

MAIL-ORDER "How To Start The Smart Way". Fact 
FI 1 1 #4 Booklet Guaranteed. Complete I! 50#. Clifton, 
Drawer 75HPM11. Altiindrll, Yirginll 72307 

NOW TO Ml he mpq#y wrrluifl songs. Writer dI 22 
Goins Shows how. Wrltea Alberto, 313& Country Club 
Oval, Oaytona Beach, Florida 32414 

SELLING Ms by Mall? til Till. Write; 
Surttaait. Box 1766, Clearwaler. Florida 33517 

HICHiT PROFITABLE Business Qppml unity lie I lint 
Girts, Toys,, Now I lies. No Inventory Required, R*il 
Value Sal^s, 135 South Hancock, Madron, Wisconsin 
53743 

SET Business Lean It pm Oink or S0A. OolAiled 
Instruction# and Sample Presenlatlion cneparad by 
Cipenqneed Harvard MBA. Sand £t4.95. Tilden 
Company. Box ASIC, West Penms. Hill. 02674. Dr 
Call Tall Free #00- &7-9I91 Elf, 629 And Charge It. 

t|ARf Profitable Service SulineiiEilily! Aleni, 
Box "A", Farminivill#, New Vork 1173* 

RECESSION Commit 1 Businesses Inat prosper. 
Send 55,00 for list. Creative Studio*. 1021 Sular 
HIM Road, Man pit, North Carolina 2*752 

START TOUR OWN SALVAGE BUSINESS. Large Urol- 
it potential FREE DETAILS.. *4- DA, *350 Town I me 
Rfl., Byron. New Yerk 14422 

SELL Books By Malt. Complete Dealer Set-up— 
254 Midwest, Bbi 44N2PM, Snawano. Wis. 54166. 

SELL Books By Mail!! 400% Profit!! Advert l a l-na; , 
Route 2-PM11, Mubtfly, M4 55270 

NT TEEN ARE SDN cleared 1554.00 Spare-TIma in 
Four Weeks Manufacturing, Selling Useful Article, 
Informal Ion 11.00. Complete Pans. S5.05. Hob 
Edwards, 5* Park Ave. t, Burlington, Onlarao. Canada 
L7I lYl 

SELL SENSATIONAL LOW-COST 6UNCLAR ALARM. 

Exc-rptionil marg-n Sample for trial. Northwest 
Electric. Ave. I2l Mitchell, S O. 57301 

aullNESg Books And Manuafi 41 All Kindi, Sand 
SI .DO Fpr Cotaipg. Terrell'l Publish In g, DspT PM. 
Box 07. Slerlfng Haighti, ui 4*077 

BECOME RIAL ESTATE INSPECTOR - SIM M HOUR 

LT Potential, Be BaSi. Part/Full Tint#. Horn# Op#ra- 
HOn Thm-inatej InveUntertl. SimpliTHO Instruction, 
Terms, Asilslaitce. Free Infprmalloiv. lOBEl. flex 

41«M3. Sullivan, MO $30*0 

SPARETIME Money it Home, details Free. Elton' 1. 
Bex 12167M2, St. Petersburg, Florida 33733 

LEARN Sowing Michine Repairing. Men. Women. 
1 lie relive Profits. Gremlin Correspondence School, 
Box 927. Spcnctr, Iowa 51301, 

MANE ¥2,004.00 HONTNLT. Spare time. Unique 
proven -enterprise No Silling. No Capital <0 si a it 
Froa 5 roc hum. Halhbuiloer. Box 1132-10A, 

ladianapoili, Indiana 4622S. 

(92 .aa From Square Fool Plywood, (Huge DemiJidl, 
Revaal lng Proof 23£. (finl undab la). Woodwin. 

BrldAraatar. Min. 02324 

"SIS Dally Cleaning Houses, Offices." Free 

Details! Glean m£ce r Bor 424A, Dana Polnl, CA 92629 

ROD HI HE Book Business’! Amarina BOO% Prom. 
Dealer Picket Free! Mitchell, Bor tDSSPM-K. Benton. 
AH. 72015 

save hundreds, plan now for tax savings. Details 
fret. UNIT AK, Bom 5C, Ceil Northpert. New Turk 
11731 

mail HtEfi — product 1, boom, marketing ideas, 
Halt, govt mm unt actions, much more reported In 
monthly M.O Digest, Sampl# Ire*! NMDA-B63, 5* IB 
Venice, Los Angeles, CA 9D0I9. 



$706 Par month earnings, possible Hi lint out 
income tlX forms at home nr Lax office during tin 
seas##, We Sh#w you how. Sample, quickly learned 
Details mailed free. No salesmen, Hurry, Big 
demand. Federated Tax. 2065 Montrose. Chicago 
fiOBLB. 

I MABC ¥40,040 Tear by Mailorder! Helped other# 
make men nr’ Daialli 2S(. Torre y Bom 31BTY, 
tpslianti, Michigan 4||?7. 



REPAIR HYDRAULIC AND PNEUMATIC AACR* end 

Power Tools earn big money, Sheri Course j.3.95 
Aulo Jack. Box 10303. Orlando, Tlbrida 378 09 

HOW TO OPEN TOUR OWN TRAVEL AGENCY! Your 
key to success plus free and discount travel. Fra# 
detain. Marten. 937 PMU Wnt Liberty Orly*, 
Wheaton, IL $0167 

iASY Profits, Product! in Dunum, Gift!, Nnval- 
tial. Jewelry, 25D0 Mums CiUlue {2.00 iRefumJ- 
»bla|, Lowe. 5*12 fit 61. Urbina. Ohio 4307H 

FREE Mailorder Oroplfilp Buuriili Nkumal I 
Mailer's World, Box 1355K. Sioux Fill*, South Dakota 
57101. 

DIVINING RODS Practical uias Include local Ing 
water veins, sewer water and electrical l Inti, ley 
fines. tHined articles, etc. Virtually anyone can 
learn to use I he sc Simple instruments. START TOUR 
OWh LOCATING SERVICE m your community, 

includes 2 rods end inunctions, Send g$,» cam 

or money order to: Geo- Life Shelters Inc. Earth 
Enaigy OiviHon, P. 0. BoD 2 Thompson. ON. 44085. 

HIGH EARNINfi). Wholesale O-Stubuturaiilpi. Mail- 
order Success, Prestige Business, ProlasilpinJ Guid- 
ance. Details 1104 (Retundabia), ftLLCO, Bom L. 
OcBinSide, CA 92054 

FREE Exciting 3-Way Buitnen Oelaitil OWAfM, 
1141 westvlew, kynebburg, Virginia 24507. 

EASIEST Way To M*i larder 3uCc4»M Proven Free 
Details. Clarke, 41 ID Southwest 7th Avenue, Boca 
Raton, FL 3343? 

A FANTASTIC buSinni!!! {9.95. Anyone can do 
I tin Free detail! If! Turner, Bdk 2971, SpMiana, Wn. 



big Money, Monument Salat. Free Drtam. Box 
B46, 51. Cloud, MN 5$ 301 

PEOPLE become RICH, SECURE fotfowlrg qm prov- 
en formula. They man-eg-e thalr own busln#is, 
Choose wisely’! FREE detiiii on many man preflt- 
ablv buiineiiti. Cl iff on, Box 7519. PM 11, 
Alexandria, Virginia 22347 

FINANCIAL SVGCEIsr Full or pari time from your 
home. Car allowance plan., insurance, contests and 
tripi. Beneficial Services. P.D. Box 147. Millartvllle. 
Md. 2U ne 

r MADE SI million Find capital for local 
merchants A businessmen Tested plan-no selling. 
Free del Jill:: FfiA-12. Karrvllle. Tubs 7602*. 

WOODWORKERS ■ Turn $4 material into (14.95. 
Free h roc hurt? Pme Shop. 76P. West Pelerboreug h , 
‘in 034GB 

JI M Llm Tour Name ieni to 1,000 Impnriers, 
I others, Mailers for One Year. California Pacific 
Mailers, Clayton. Caill. 94517 

SELL LAS Vitas F UNPACKS, 400% PROFIT. Drop 

shipment. Circulars Available. Atlas, 137 Ivy Strait, 
Hend Arsen, »v. 89015 

FREE brochures "raveal" (100.40 dally market ing 
plan! Alirightoo, Box 61309 PI I. creveland, frlo 
4410 L 

FUTURE TELEVISION, Cuaranteed Profit Plan 

p.CKI- Himn Marketing. Bdx 9723. San Jose. Calri. 
M157 

own Tfrur t»wn Telephone Answer Service - From 
Home ttr Office. Immediate Income!! Start On A 
Shoeslring. Unique! Fre# Details , , , 0*1 The 

CA3027> P ° &0 ' 30541 Dept - P1Ll ftcdDndo DkaCb, 

STHTHETlC Lubricants — No investmeni — fin 
inventory Matter, 25 Independence. New freedom, 

CHIMNEY SWEEPING Is * High Paying Trade! 
Bacom* a provisional CHIMNEY SWEEpES Oukkly 
and Ec-nnamically. Fre# Informiileni Michael James 
Chimney Sweeping, BAX 1478, Dept. PM, AptOi, CA 
93003 

Fill! *0 assorted brink led help ynu make it RICH 
in any business Available from the experts for Nr# 
asrihgi Flush (3.00 for exclusive tides, iddretsas. 

Ronlrn Asioentes, 104 King, fin* *3 -A, Dundjs, 
Ontario, L9H 517. 

GU1DELINU For Starting any BuSlItN — 43.40. 
CampbiM's, Box 40065, San AnlpnLp, Texas 78224 

BE Tour Own &nss! tree OfitaMs. Mailorder, P.0, 
Box L604, Manassas, Virginia 22110 

FREE 1 1 Six "Comp lei 1 " Mnneymakini jealinrder 
Set-ups' Sr I mar, It i5G-fPM] 5-;, HcmKreitt, 
Bronhiyn, 11229 

(a*4 Weekly Taking Calling Orders. Beam Immo- 
diata^r, Malar, Mdple Sti-e-et, Ch»ri*velx. Mkblgan 

JUG profit A Striping parking Ibis. Huge demand! 
Slart willHxut inveilment, 5BIC, 473 Morrii. 
Providence, Rborta Island 02906. 

IS*. 10 DAILY PAY 1353.16 WEEKLY, H«m.t*pih 

immediate income. Earnings Guirante# Certificate. 
Frac Report, •■'ApplJcillOin. AAHIP, Unit 293Q9-F, 

Medcansla, Texas 7B22S 

MAKE MONEY Buy Ini. Selling Old Books Fr** 
Jixrprmatldo. Queer, Box 496, CJilcn. Callfpmla 
6642? 

FREE Detlllt » High Profit Mall Order But 
Dusmiss. Vantage, Bex 724 -PM. Hyde Park, Mi is. 
42136 



(Centlaaad an wait pate) 



BUSINESS OPPORTUNITIES 

(Continue! Iron ifKidltq page) 



NEWEST Moneymaking Method v Alto Dealer stop 
Offer. Free Detail*. Marctll L*iterprisfri, Dm 24369. 
Hew Orleans, Louisiana 701 24 

MCI dirt Catalog — business pl»iH — r* trial 
Ivon la became wtaTihy whuldasltr — front flwn* 
Ml. -spare time — Carwll, 6QQ9-FW11 llillttest, 
TiCoffH, Washington M4SB 

PROMTS FROM CLASSIFIED 1DVERTIS ENB! Bcnklet 
shows yn-u hbw Id start your am bulintil with 
CUsiihe-il AdrflrliSlflfi. Only SIM (Refundable witn 
firil oider.f «- L. JUPFEL, FDFUUH Mt CHAN ICS, 
DEFT. P, 224 WEST 57TH STREET, NEW YORK, NX 
1»1I- 

JUKI MX MffE OWNERS SECRETS REVEALED. 
Never before pUbirthed! NOW TO HOOK 

*12,94 (manty back guaranteed) CDAD, 

Bgi 2EFS3PHN, Tucsan, AZ B5T26 

UMt PARTS. Ht jiflefc I sins. WrU*r Debbetor 
Co. MjinifeeluroT at Badge and Mug Macfil nea , 
1 135- A Sort 1 Jackson. Milwaukee, WlHfoMlft S32Q2 



NEW Opportunity — (60 .00 Hourly ot rtlort at 
Home. Ft ae Details. Genian. Inc . . P.D. Sox "K" h 
li lu Geneva. Fit. 32660 

SELL bools by mul Cpffpleto tel-yp Iwl mill, 
44 Grove. JUliniton, Mm. 02174 

900 Moneymaking Mail Order Ideal. Free Details. 
Ker.mar, Box 36266, port Waynl, Indiana 4&615 

MARI Extra Money At Home, Fra* Proof. Qaalri 
fnler prises, 5514 Noble Flltl. Ilmlifon, Drill 
44646 



MAILORDER (V.MO.Ofl POSSIBLE MONTHLY Selling 
in formal Ion. Fret Detail?! AR Enterprises, Bos 92-L, 
Bronx. New York 10465 



MONEYMAKING OPPORTUNITIES 



>IQ.Daa|t Matching yellow piges, classifieds! 
Instructions (2.U0. CtKurii, Box 70251-37, Rlvirilda, 
CA 926E3 



(47. M Daily itartmg next week No mjiioccer 
rip-o-ff m slu.tfi.ig ehvaloms swindle, Send- So If- 
jddretied itampeo envelope: Sblamalt. Drawer 4099, 
valley village, CA 91602 



PAYING (19 PER POUND FOR SOMETH IMA YOUR 
DENTIST THROWS AWAY EVERYDAY. . . not x-ray 
film! Informatron (5 refundable with lint sh lament. 
Aim err, 69 Suffolk. Buffalo, ny I4?i5 



MAKE SlatueltM, Novelties, Imitation Marble, Sell 
to store* or start gift an or. Details 25 1, 

Marbleizmg, P.O, Boa 117 J, bUJJwin, Missouri 63011 

PROFITS FROM CLASSIFIED AOVERTl SIN Gf Booklet 
ill oiNi yon how la itart your own business with 
Classified Advertidna. only (l.oo (Refundable wim 
first ordeM n, e, ^ippeLpopular mechanics, 

DEPT. P, £24 WEST S7TH STREET, NEW YORK. N.Y. 

unit. 



FREE — New Expanded Lilt. 66 Carefully Selected 
Low Cost ''HOW TO 11 Butl nest and Opportunity 
Books. Roy Arnold Industries, 3 136 West mgnd 
Slrlet, Evergreen Park. II Mr nix 60642 



INSTANT Win. Now aval labia first Instant prize 




(Adelaide &tn.)_ Toronto, Ontario, Canada MSC 2K4 



MANE Money Buying Scrap Cold It! Free Details: 
Meredith, Box H216RM, ftehd, Nevada 19610 

BECOME SCRAP-COLD DEALER. Cold How over (300 
ounce. Pay $10 to $50 for Old Do d Chains, Brace- 
lets, Watches, Dentures, etc. Get live to ten times 
more from recommended gold refiners, (504 weekly 
possible. Spare lime. Trade secrets easily mastered. 
Write: Gold Bureau. 2210. 31 40 South Ocean Crivc, 
NAiitndate. Florida 33009 



SIR Profits In be-cOming a supplier to major 
Industry through al-ectraplitlbg small parts and 
metatlilni nt^nAtallki. wnto lor free aarticutorst 
Mason, Room MC-2-LM, 1512 Jarvrs, Chicago, If. 
60636, 



VINYL'S Where Itia Mcney hr Professional ly 
repair, refill l*h. rtcolor furniture, luggage, Car lops. 
Quick, easy. Twp small $2fi juij a day earn you 
(l.Obd a month. Homes, cars, offices, restaurants, 
unlimited customers. Start earning after a few days 
practise, sensational detain Free. vip. ?062 
Montrose, Chicago, 6061 fi 



SWEEPSTAKE - Prize Contest News. Free Sample. 
Pflzawlnnir-P. Bout 10596, St. Petersburg, Fla. 33733 



SELLING KNAPP SHOES It EAST. Highest cash 
eomnti jjioiu immediately. Enjoy a steady income 
with satisfied repeat customers. Yoor own hours. No 
invesimeit. Free sales kit. Knapp Shoes, KB 12 Knapp 
Centre. Brockton, Mass, 02401. 



fi ie - Easy Ways to make money selling exciting 
flew products — Full - spare time, Seed name, ace 
for 5 months free subscription. Opportunity 
Magazine, 6 N. Michigan, Onpt. 357. Chicago 60602. 



clean windows MECHANICALLY- incredible profits 

wills Flghtweitfil. belt mounted unit. Extremely fast 
and ec-onomkal. Plans *-.00, "MtCHAffirED WINDOW 
CLEANING”, P.O. Box 10010. Phccnix. Arizona 99064. 



HOW You [The Little Guy) Cm Make BIB MONEY, 
Send Just (4.96 for Bookiai loi Kan GiBbiug.lt, P.O. 
Box 4763, Sylmar, California *1342 

HMUEPLAYER*! (MOCKING HEW WINNING METHOD 
RCYEAIEO! WRITE: PROFESSIONAL SYSTEMS, BOX 

4(7(( PM11, IDS AHCELf I, CALIF. BBWL 

mare"| 998% Profit Selling i niormal km By Will. 
Send (tamp lor Prool. SVgA, Boa 73250. Melairle, 
IwjIiibiu 7DD33 

"EUARANIEf Dl" (100,060 Annually! - br yw Jit 
(1,000! You Can't lute. SASE. Armijo. RL. 1, Box 
306 Vi. Bosque, N.M. B7D0B 

(200.000.0D (tr year, ft it UHonnaL on PictuZIt 
ten irticlei (200 refundable on plan* (5.00 each. 
May- Line Product;, P.O. Box 697, Trenton, Ontario 
Canada. 

IDEAL FAMILY 0 PESlTIfJII: Earn $50 - $LQQ 4 day 
wiEh our unique Hot Dog Stand!! Totally portable, 
eaiilr carried. Sand rtowlf (3.75 for plena and 
detain, SIP EnlerprLsu, Box 1 17, Sinncer, Ohio 
44257 

STDF Wasting Money answering qnesflonab la 
•]Uvr?tnii:men!s Confidenlial report avtilnt iODU 
offers. Globe Bo * 2056BPfl, st. Louis, m d 63L35. 

BAIL BONDI- Want iftdhridualt dulrtfi to learn 
Business, flexible noun. Detail* $1 .00. I". 0. Box 
HD66P. Pensacola. FI. 37505 

(EGRETS OF THE RICHir AMAZING HEW PAMPHLET 

reveals how to rapidly increase your wealth rifely. 
Hq gimmicks. Money bmk euarauteed. Send $5.0D 
to: Mapi, Rt, 2, Bfljc 655$, Arroyo Grande, GaHlornLa 
SJ420 

$50,000 YEARLY POSSIBLE!! 1 SIMPLE MAIL-ORDER 
FJtDGBAM. START IN SPAKE TIME. ENTERPRISES, 
2343$ BOUHHE. VICTORIA, BC Vtl 4W 

RaMILE R t secret! to nkhei. (3.DQ. pika 
Publication;, 6641 Wynne, Reseda, CA 91342 

WE RUT HEWIFAPER CLIPPINGS of Weddiog 
Announcements lor tt.CB each, Inslructloo* $1.M. 
GOppings, Bui 491 -PM , Giles vi Me, Tesas 76526. 

HQW TO WRITE A BESTSELLER. Fr** rtRuft Klhg, 
Oept. MCZ4, BOX 396. Kb Grande. Nl Q4242 

HEW MONEY REPORT!’! “3 VEHICLES TQ WEALTH" 
FOR OPPORTUNITY SEEKERS, SEND (2.00 TOj 
UUSGHALER IN FORMAT EON SERVICE, 311 EAST 2tTH, 
ODESSA, TEXAS 79762 

WIN - OinjlB ” Qai LEASER* Free Detain. Fugite 
Eoterpriias, 1312 Linde 1 1 PM. HanniUal, MO 63401 

APPRAISING Heai Estate, Fantaxtio Profits, Free 
Report. AAR. BOX 6125 PM. HiywarO, CA 94540 

STOP Paying income Tax Legally, Send SASE (Or 
Tarragon, Box 139PM, Gurnee, in. 60031 

BLACKJACK, My winning instructions (3 .06. 
Deb rice. Bex SOBS, Wyoming, Mi. 49509 

BEGINNERS! Successful gambling starts nare Win 
poher, horsea. olhtrv fret details. MCE, PMl2b, .235 
WocdJand Road, Ouillord, Gt, 06437 

GROW HIGH While you sleep! B&&H revtats ieorrl' 
$3.50.. Guaranleed. Randall Mullins, 2620 ClmtwWHi 
ilorni, Midlothian, VA 73LI3 

DEALERS wauled - full or port lime - aew pro4- 
uct. oelatls, sample $3.00, Pu£USI EnkrpriSes, ESox 
460 7. Manchester, N.H, OlLCE 



EARN (($( from your wood wo; king, hobby! I Old ■ 
I'll Show you. Don't wait! Rush (3-95. Lenny 
Johnson, Route l, Nlceville, TN 37370 

SUPER Incam-E baby sitllngf Super Sitter's E«y 
Guide tella how. $3,50. Living Smart, Box 132M, 
South Uguna, CA 92677 



HOW to end debt — control yeul mon- 
ey New budget kil shews now. . . $3.00 . , . 

Texas TilKt, DCs 2264PM119, Richardson, Teias 
750W 



RAISE Chine IHIIkl. Guiranteed Income. Send (3 00 
IdT Htariture. DdStiurt'l Windy Acres Ranch, Routt 
4PM. Dili ■ h, Indiana 46777 



EARTHWORMS. LIVE BAIT 



FREE Literal urc Profitable Bus.nci* Rilling fl;h- 
worm*, CrtcKeli, we Teach you bo* lo Rirw and 
Sell, wrilfl thdary. Carter Flihworma, Plilni. Gaorgia 
317AO 



POULTRY ft GAME BIROS 



9W Picture celor Citlloi $1-00. "gverything— 
YOU Name H!" iwani, PeiCMks, BanLimi. plgeDria, 
hobby supplies, Slronn erg's Pets Dnllmilefl, Pino 
River 59, Mlnreiqta 564 74 



OF INTEREST TO ALL 



TOUR favorite TV or MOVIE STAR — even SANTA 
□n a Dollar Bilil It’s All Legal I List Your Favorite 
Celcbrjtiei. (3.95 each. Flaga Enterprises, 45 

Ml Cl me C:i JI-, Caitheribyig, MD 2076^ 

UK TO *>% WEEnt HI CfBoriuh - GulstP 
Iced!! Iniurnutinn; Rush itlf addrtsitrl stamped 
envoi ape piui 25(! Marlens Cm.. 1046 £reenw400 
Ct.. PU 1T7PM, Oank4S7i, WJKOflUn 54W1. 

•mnuut ALARM UkJILS Sell AdiartHf Matil- 
ized. Inaicaies Alarm System, (l.ifl e«li, JpO, P,0, 
Bex 577. Eioniti, Ca. 92002 

FREE MAGAZINE SUBSCRIPTIONS! Over TO di fit rent 

now aveiiaoie! write? aps, 1404^ south Mam, #235, 

Houston, Texas 77036 

W# List oil Tm Deductions everyons can use. 
Only $2. DP. tyner, 7722 Highland Citrus Heights, Ca, 
95610 



PROFITS FROM CLASSIFIED ADVERT IS IBS! BooklOt 

ihewi you hew lo start your own brumes; with 

Clestlfi^d Advertising. Only (J.QQ (fl el undab le with 
first order.) H. £ KAPPIL, POPULAR MECHANICS, 

DIPT. P. 224 WEST SJTH SrRF " “ 

10019. 



IEET, N1W YORK, N.Y. 



&AYE THOUSANDS!! New docklvl Reveals Haw TO 
Assure MORE RETIREMENT &ECUHITY and More Life 

Insurance Prateclian At A Fractlrjn of Your Present 
Cost. Du NT BE CHEATED!! Satisfaction Guaranteed 
□my $3.D5, vinewowl publication;. Box ijjam, 
Nnrtfwille, Ml q(07 

7QD Melplol Minis lor Saving Money around Home, 
Garden, Car and More. Guaranteed to Please. Only 
$4. Merport Comptny, 4SM Prairie Lane, Levitt own, 
NY 11756 



TORN yoor own Batbldb into RevLlaluing SPA. 
fasy ioitruclions, $2 00. Living Smart, Box 132 M2, 
South UtyuM, CA 92677 

BUTTONS — Itiairtiftcithm, Photo, (to. Gooch. MS 
W. RobihSOn, Hernando, MISS. 3B632 

PAY LESS INCOME TAXES — Get A Larger Refund 
— Thousands of People did it Last Year — Lagall 
Sand $2 00. Tax Benefi ts. P.O. Box 220043, Delia I. 
Te«J 7S260 



WORLDWIDE English Newspapers. 65 countries! 
Sampler: 3,(108, Free Brochure, MultihOWEfupers, 
Boi DE-P, Dana Point, Cel i farm a 92629 

DISCOUNTED RlFTt 09MM UTUT INCOME 
OPPORTUNITIES. Freebies! Lise's. 2RG N, Livingston, 
livinailori, New Jersey 07039 

NEVER BEFORE ADVERTISED! New~Haind~« Body 
warmer. No name, no fluid, adjustable tempi reture. 
■works up to 20 bflursl Weighs only 3 oz., odorleas, 
FDA rag isle red. Great tor hunters, campers A 
afiyprte who works ur Plays In the cold. IT REJUiY 
WORKS! Groat slocking stdFTerai Order l«Uyi $5.00, 
4 loir (IS, Postage Paid. Blue $ky Dept 13 r Box 
4289. Woodland Park, Colorado 8QB63 



GOVERNMENT SURPLUS 



(25, a<30 YEARLY Potent izll Unique Business, 

Lillie Inyestment or Wort. Copywriter! Report i3.Q 0. 
Marquln. Box 626, WindHr, CT. 06095 

PROFITS FROM CLASSIFIED ADVERTIIINCI G&ohlet 
shows you how to start yoor own business with 
Classified Advertising. Only (1.60 (Refundable wrth 
first Ordtjr.i H, E- KAPPEL, POPULlUt Mi CHAN ICS, 
DEFT. P. 7U WEST (TIN STREET, NEW YORK, N.Y. 
(MIL 

HEWI "Turn Trash To Treasures/' Profitable, toft, 
Details insure success. (3,DQ K4 Spoil’s, 1028 L 
Rcbir.lioc-d, Villa Park, California 92667 

BUILD Your thm Electronic Blackjack Counter. 
Write: Research, Box 3163, Johnson City, Torn, 
3760 1 

DONUTS Start al Home and Grow. New Fast 
Method Yewt Raised Bavarian Twists. Delicious, 
toil rue lions (5-00. Den u is, Bhx 43, Clayton, D£ 
15933 



RABBITS — CHINCHILLAS — 
FUR BEARING ANIMALS 



AMAElHO Profits! (lti.MC Yearly Raising Nabbil; 
for WOot and flreertin.g. Details — (1.0D. American 
Angora, Malts 12, Montana 695)8. 

S&DQ-(tQQQ Month plan raising rabbits Tor ui. 
Free details. While's KabbiCry, PM, Hudson, Ohio 
44236. 



U.E^i . . .!£$S9.3DI! , . CARS , * !!$3J,90! , , 
456.000 ITEMS!! . , GOVERNMENT SURPLUS!! HOST 
COMPREHENSIVE OIRECTORY AVAILABLE tells hOW. 
Where to bujflj , r !j V6UN AREA!! $2-00! ! MDHEYUCK 
SUARANTIE!) "Government Information Services," 
Daparlment Bll, Bdk 99249. San Fran, cisco, 
Daklornia galO$ 



M-W TO COLLECT TO Alli.HI COV! HNMENT 
BENEFITS OWED TOUT! — HEW REPtHTf! — (2 — 
MOHEY1ACK GUltlUlfTiE!l — "BENEFITS 
ADMIN I STRATI DN," DEPARTMENT H4-B1K NATIONAL 
PRESS BIHLDIN5, WASHINGTON, O-C. 200450 tt7l 

0*f-F.i-C.|.iUL UNITED fTATtt DIRECTORY . . Jeeps 

. . $37,22!! . . 400,000 Ustlngsir . . Your, Immediate 



UNEHUALLED!! , T $2-00 
CJ.CTTEHIES INFO-GUIDE!!! 



(INCLUDES C 
. . UNCONOJ- 



Areall 

lands, , — - 

TlQHU.LV GUARANTEED]] 

Lakes Federal Surplus 

Marshfield, Wisconsin S4449. {CO^ 

'-GOVERNMENT SURPLUS DIRECTORY!" r . . Buy 
500,000 Herns (Irtciuding Jeeps) ... low as 2; m 
U ollar] Mbit compile inJo-rniatipn available — $2,00 

I uarantoedi. SUfiPLUS OiSPOSlLU ' “ 

ASH I nC TO fi, DC 20fl](, 



Lirvlted states/Ereat 
Oepositorr, flgOrpS, 

COPYRIGHT 117(1 



Box 1910MK, 



1979 Surplus Army. Navy Store 04 page illustrated 
catalog send $1.00, Ruvel, 3037 North cisrv. Dept. 
1-11, Chicago, III. 60657 



(Cantinued on nan pigel 



NOVEMBER 1979 241 




GOVERNMENT SURPLUS 

jBwttMg fruit Rriceing pain 

flUYIRWHENr LAMDI FROM JISO ACRE! Hame- 
Hies, farmrng, vacationing, Invest menl WjHfftKIli- 
tits! "Government Uisfl Buyer's Guide" ply* current 
Sum In i Lindt, Box 19107-AK, 
Waihingtaii, D.C. 20036, 

GOVERNMENT SURPLUS, But your area. Haw 
Where. Send 12 W SURPLUS HUDBURRTERS 
BUILDING, Hua 3QI77PM, Washington, DC 20014 

JEEPl $52 40 r Airplane* (75.01, Typewriters $6 70. 
Boils- $7.50, direct tffl-m goner nm e n t Directory altd 
iurpljs Cate lei 31.00 (reSunCatlc). Midwest Surplus, 
flex 401-PM. Dayton, Otilo 45401 
discount catalog - Viet-nam Boots, Canteens, 
yjtlain Jackets, Knives, Jungle Hits, Pecks, 
Helmets C -Italians, Send 31.00 Relupdable 01 ala 
Military Surplus. Qw 8149-FM. Nashville, Tennessee 
37207 

MOTORCYCLE* — JEEP} — HELICOPTERS — AUTO- 
MOBILES . . , GOVERNMENT SURPLUS 3: iltCltiltT— 
MON i TRACK GUARANTEE*- Hqw, where— $2.00. GS 
Inlwrmeliofi, Department 111, Fede-ril Buildim, Box 
3013, Springfield. Maiiachu setts OU01 

M-L-M - . !1 333,30 It , . 7525,000 Hems! Buy 
In Ypur Arc*! Haw! WhernJ — "Guaraftteed 1979 
Govern™ nt Surplus Directory"' — Including; "Buy 
Cnveihnmnt L-aN-O-i Guide, "Government Oil.Gas 
L-0.TT-E-R-Y Guide” — $2.M. GStJ RPUf S, Ho* 
2009-E. 5yr «U«, Haw TorR 132 20. 

MIR ' . i CAM . . , I fa low 11 l-2< on dol- 

Lari COMPREHENSIVE DIRECTORY I* I Is ft#*. where. 
TOUR ARIA! 32,00. MONEY-BACK GUARANTEE! 

Surplus America. Box 20390. Department CU, 
Jackson, M iMlHiJfl 39209 

SURPLUS GHmfflHit Properly. How. where. Book 
let (LCD. M3P, BOi *W5, Brisbane, CA 94005 



LOANS BY MAIL 



BORROW FRDM HOME, Any am Di.nl, ary purwir, 
within 3D days, Gcmpelltlv# Rates, Also, you ero 
earn unlimited income as *Uf Mpney Agent, No 
experience — own hours. National Company la assist 
every way possible. No- Gimmick*! Free Detain ; 
Financial, uept. lO-C-li, 1145 Reservoir Avenue, 
cranrtM, i.i. DH20 

BORROW $33,000 I nte resM ree ! 1 Repay Anytime. 
Every line eligible. Free Veporti Executive PM 11, 0<i* 
99u, Dundee., flo rid* BHI 

BIT Cash Grants— From Government, iNinr 
RtlMy.) Also. Cash Loans. All Ages Eligible. 
Complete info mi an on 32 [Refundable!. Surplus 
Fuiidi-PM 1629 K 9t. r #502. Washington. DC 2D00B 

IBRR0W 325 ODD "overnight." Any purpose. Keep 
indefinitely! Write: Success Research, Box 29753 -At,. 
Indianapolk Indian a 4B22R. 

FREE Dalails on how to borrow vp 10 310,000 
entirely by mail, Write-Postal Financial Services, 
Inc . Dept. D059, 914 Pierce SI,, P. 0, Ba* 26B. 
Sioux City, Iowa 5110Z. 

BDtlHflW 31 .OOd 4 m.OOD Secretly — "Overnight." 
Anyone! Credit (JnlmpOrbitt. Repay Anytime. Incredi- 
bly low Interest. No interviews. Collateral, Cosign- 
ers. Unique "Financier's Plan/' Full Informaftloti, $2 
(Refundable!. Spectrum. 79 Wall 31.-7, New fork, 
10005 

DOCTORS and Dentists - 310.000 to 3100,000, P. 0. 
BOX 349, Monroe. New York 10950 

ARAB MONET TOLQAN, Invest For Business, 
Investment Purposes, $10,000 “ 3 10,000 000. FREE 
Details. Arab. PM, 93$ Main, Vidov, TJ 77662 

MmdW~BV - Miil1 Free Oetil 111 M0G-PM119, 4707 
VeaiCt, Sandusky. Chin 44870 

FINANCING AVAILABLE - 31cT(HH-31D,5od^DOa . Com- 
plete inlormatlnn $1. Censuitants, 389 -pMn Linden 
llvtJ,, Brooklyn, Iff 11203. 

LOANS! $2 000 — 33,000,000- Advise amount — 
jnrrroie, write: National Advertising Agency. 507 P 
Fifth Ave., New fork 10017 



PERSONAL 



INfOH MAT ton/ Assistance OH Anything, U$A/— 

Worldwide: International fles-urefc Service, Box 225, 
Blue Bell, Pennsylvania 19422. 

FINANCE TOUR DREAMS With " Government *nd 
f Dunriilion Grants. Frea details. Tou-PMll. 432 PCM. 
Harmaga Buck. California 90254. 

LATEST Electronic Sirivel I lanca Couni ermla rures 
Couipment. Clifton, Box 220T, Miami, Florida 33168 

CBLLEBE DEGREIt if MAIL. Renowned Unlvaili- 
lie* offer fuiiaccredltad Bachelor*, Mesien, pn.B'v 
. , . free mailing details. Counseling. 317- 
MP.ll, Tu si in , California 926*0, 

COLLEGE dlp-lomas Without Classes. Accredited 
Degrees by Malt. Fret Details. DAC5 , Bdx 33426. 
Seattle. WA Ml g 

CQffFIOtNTIAL Chicago Mailing Address: Business, 
Perional Since 1044! Mill Cflflteir. 323FH) Franklin, 
Chi cage BOBU 

PSORIASIS SUFFERERS: DISCOURAGED: Write lor 
Free important inf onmat icm Thai it helping thou- 
saiMfs. piwcol, Boa 29277PM. Parrnj, Ohio 44129.. 



242 POPULAR MECHANICS 



vitamins l NBawniblt Price*. Ouimctte, Box 
Nt 043-1. New Bedford. MA 0274B 

BIBLE Duett loti i antwerert. Stomped envelope. 
By Ion. 17167 Broiler, Detroit, Michigan 4*211 

PREVENT CREDIT CARD FRAUD. Report 32.00. Birftlt 
Marketing. Box 9723. San Jute. Calif 15157 

WILLS. Make yaur awn at ham*. Blank form plu! 
examplij 32,00 STANDARD, P.0 El ti 27W-M1. 
Livermore, Oat. 9*550 

ffkNDWAITINB Artalysn 35 DD Craphoiogy. Dept. 
100, P.0 BO* 1127. JeNaridfl City, Mi-ttnuri 6510! 

REINCRRHRTIOHE NOW To Learn Ahaut Prevlpus 
Live;, Without Hypnosis. Manpal $3.00. Guaranteed, 
Isaacson. Sox 524, Algana. IA 50511 

MOfiLT FDR T3UR GOALS — Government grams, 
loans, scholarship*, free inlarmatiOh. I EM, Box 
Sill, Blrminghim. Alabama 35201 



REMAILINO SERVICE 



UNLISTED ADDRESS. Ditt'Ctl and conftdential 
Remail 5 Of single. Mail Forwarding Service, *050 S. 
Main, Houston, Texts 77023 

C0MPLETE Receiving — Furwarding 5*rvi<e4 
Details: KasiDuf, LI 632 Let lucet, Santa Ana, Cali- 
lam ia 92705 

TORONTO T^OBfidenttal Service, wrhei 

Willieont. Bex 435 t Adeiilde $t. p Tarantp, Canada 
M5C 2 KL 

ATLANTIC NurthifaiT. Cc-Cident a Ktrnai ling. De- 
tails vj EFM, P.0. 135, Sato, MJifle_O407f_ 

PENNSYLVANIA Renulli. tppiiUsnDat, 504 Alvih 
Enterprises, Bax G03. King nr Pnml.», Penrusytuama 
144D6. 

FLiRIDA RIHUILS Receivi ng-Eorwardlae, Allen, 
632* mitlin Drive, lackionvilla, Florida 32210. 

HAHHRTTAHi MbINiu Add real; Gontrdentiai, 
Reaioneble, Monthly Rales. Mail bandied at re- 
quested. Call Director, 701 7tft Ail., KYC 10036 

VI IAIN ISLAND HAIL fCiVICC Eiclusirt Addreti.' 
Prampt and private Rental 1 1 ng /Forward ing, Inquire: 
St. Cralf Island Company, Qept. I, P.0. Sox 1091. 
Freden kited, Si. Croix, USVl Mft4D 

FBEIt Remailers Utling. (New Agents Wentedjr 
Box 4 71PM, Atlanta, Texts 75551. 

COLORADO Neteiving-Forwartlrtg, Slamued Singles 
500 BOX 032, Fort Coll in, tolflrado 6052s 

tAMpR.' FLORIDA fiemall. $DC, Lind, P.0. Brn'ss. 
Llierj, Florida 3$S31 

OHIO Services Confident iai Write today. Webb's, 
Box 10369, Rocky River, Hilo, 4411 * 

CONFIDENTIAL, Receiving, Ramaiiing, Forwarding, 
25(1. P.0, Uox. 1564, Windsor, Ontario, Canada 

NBA 6R5 



CONFIDENTIAL MAIL And PHONE Cali* Received 
gtid Forwarded Daily, Central,. BOX 3S-7PM, Claymqnt, 
Dt 19703 

IDS ANGELES Rimi>h. C-o n rid-^nl i a ■ Receiving. 

Ffrr**rdinfin Mailbox, 32iL$ Nichmondi, Li segunuo, 

CA 9fl?*$ 

CGHFFDEHTIAL Sarviq#, Write: Pony Express 

Haute, 1391 Archer, UV* oak, Ca. 05957, 

TOUR mail Received-Forwarded-GonFidentiil, CAL 
Mall Sttvite, P.0. Box 96, Southvlcw BtaHon, 
Smghamton, NT 13TO3 



MISCELLANEOUS 



MAGNETS, AH Types. Spatial* - 20 0.st, *r 10 fiar, 
*r 2 Stick, sr E, Asserted Magnets. $1.00. Magnets, 
Bax 192 -A. RandallstDwn, Maryland 21133. 

PIERRE VIVIOH Perfume No. 55. A reRrodudion Of 
"OPIUM”. 1 Fluid Ounce 30 CC7ML Vtlp^d el |lO0. 
scetiel nitfoductary offer $12.$0 Swinger lnq.„ 
7907 South Pauline, Chicago. Illinois 6Q-62G 



PHOTO IOENTIFI CATION EMU . . . Cirlificttei . . 
GUARANTIED!! Samples 25C , , Battue, 3461- 
P-79, Prsvldence, fl.Y. Q29». 



ORNAMENTAL Iron Designs. Dank jyf 1600 Beauti- 
ful, Practical Designs for Railing*, columna etc. 
Free LiterUrire. Cunningham, 3B6L Soulh 3200 Wett. 
Her 2000$. 5a It Lake City, Utah *4120 



COLLEGE Studentxl ImpraiE your grades. Send 
$1,09 lot 356'Page, Termpjper Catalog. 10,250 
Tafilea. Research Assistance, |« 259]aK Los 

Angeles, California 90025. [213) 477-6226 



PHOTO ID, Seated In nlailic- Ail slates, provinces. 
24-Hvurs. GUARANTIED. Send $5.00 (»d iti liohai IDS 
$4.09), Rhein, name, addrua, fteljhl. weight, hair, 
eyej, bMMtttt. CMDINR1, Bex 52TO-PH46, 
Jacksonvllte, Flarida 32207. 

NU0H TD imitHItt idintieii Cwif ot Offklii 
"Letters of Resign ati on", flush $5 ta: Alvah Mealy. 
Box 356, 0ceaiHl4t, CA 92054, 

IDENTIFICATION CARD*. Send lor inlormation. 929 

University Ave., Berkeley, GA 94710. 



Tull HS k Vinyl, Latex, Neoprene, Colors: Cata- 
logue: Canal Rubber Supply, 32* Canal Street, Haw 
Tor*, NT 1Q013 

ASSORTMENT Ci fitly mechanical wire springs , 
$6.0D, Spring DistrHjulors, $411-13 Duller Street, 
Pittsburgh, Pa. 15201 



IDENTIFICATION CARDS . . . CERTIFICATES- free 

Samples. Documents, Bax 50*41, El Montv, 
California 91731 



WANTED — MISCELLANEOUS 



I unfit - Carbide *5/ lb., Stvlllte $7/ lb., Hrgn 
Spued Ctael $1/ lb . md all olhiF Exotic Metals, 
61&-979407S. 



COLD, silver, Plat mu nr. Wertury, Tantalum 
wanted. Ores assayed, Free circular. Wholesale 
Terminal, Nerwued, Mi. 020*3, 

OLD T0T TRAINS, Lionel etc. Trains and Such, 
340 21st Strati. Santa Monica, Cs 90402 

BUYING Older Baseball Garda. Slew Coerper, 9115 
Trdasl Avenue. N, HblLyweod, CkNloniJa 9150$ 



FOR SALE^MISC- 



C.B.i. F urea (5 salts. Merchandise and prAptrly 
bargains sei-ntf for lasts Detain. $6 local Ion; 
S3 ,00 Values, 491 Carnlyn Or,, Marion, Ohio *3302 



HEARING AIDS 



huge SAVINGS. Eliminate dealer mark-ups, Free 

Inal. Batteries wholesale. Terms arranged, 

LiOydE-FVC, Rockford, Hi. OU04, 

TOT before you buy! Rh&de; Hearing Aids, 132-H, 
BrOokDflft, HI 63910. 

FREE HEARlNt AID CATALOB -Save Wz — *yr mail! 
Write. 4J MUNEV$AVEIS. J1 953DPM-U Langdon, 
Sepulveda, CAl 91343 



TOBACCO 



MAKE Pipes, Write tn: Pima PN9, Bax 59211, 
Cnicego, lllinuis 60*59. 

FREE SMOKER'S CATALOBi'1 Writes V.5.0.P., Bat 
3373PM, Oranrt* Hills. Cehlurnia 91344. 



SCIENCE A CHEMISTRY 



CLASSICAL PNYHC3 MECHANICAL lOLUHON) to 
the PARAbdm oi constant velocity of LIGHT, 
RADIATION, and GRAVITATION: if EMIUION at 

LIGHT. SPECTRAL UNCI, and SCRIES: of MASS 
DEFECT and variation*: of MAGNETIC, IldcTilC end 
GRAVITATIONAL FIELDS, Affirmed by MAHIMTS 
SUCCESSFUL TERRESTRIAL OPTICAL AETHER 
D fiX FT EXPERIMENTS., PKlNElFU ftf MODERN PHYS- 
ICS. $7.09 PB. Fern's Science Honks. Box 190 10, 
Oakland, California 94619 



LABORATORY ChemfcdlS, Glllteiri - A PDA FA tut. 
Catalogue 51 00. Deluxe Scientific, 934 S. 13 Street, 
Manitowx, Wijconain 5*220, 



FORMULAS, FLANS, ETC. 



TOUR FORTUNE in Moneymaking formulas! 
Thousands auJdabft at Gargiln prices — manulactur- 
Ing secret s—easy money methods— details $2. DO 

(Refundable!) — GWAJi, Bex 193, maoKlMiUf, Wixcanxla 
53005. 



TRAVEL & RESORTS 



$100.90 per hauri any casino, guaranteed blackr 
jack system, $5.00. JTM, flox 1238#, Las Vegai, ffv, 
69112 



SPECIAL SERVICES 



INFORMATION On anything. Ferguson Research 
Specialists, §0-15 Wbboside Woodside, New Tork 
11377. 

~ PB OF I TS FitDM CLASSIFIED ADVERTISING! Buck let 

shows yau how to start yaur awn business with 
Classified Advertising. Only $1.00 (Hetundab'e wilh 
first order. 1 K. £. KAPPfl, POPliUfl WECMAmCS, 
DEPT. P, 224 WEST $7TH $TREJT, NEW YORK, N.Y. 
10019. 



SETTER HEALTH 



0,UIT $M0KIH0! fins — CONTHDL werght, smokers 
NERVIS! Mpreybach guarantBe. Mamul— -$4.95. 
MtCulien CammuflitatlOnl, Cept. PU79 r 606 Hillpine 
ftrlet, Atlirta, Ceorgl* 30306. 

KNOW BETTER VO UR DISEASE, Writ# Details. Sand 
$12.00 for Perional Answer. Or. Fastberg, 13010 
fa^wood 85ud.. Renton, wa 9805-5 

ANNOUNCING; SECRETS OF PREVENTING BACK 
PAINS DISCOVERED. DUlCN, EAST SYSTEM, - VITAL 
FDR EXECUTIVES - SENIOR CITIZENS. Years at experi- 
mentation arid research - 20 exercises all Dane id 
bed - stretch lower nick muscles - sl length en 
necessary muscles - improve blood circulation for 
arthritis ^ .p,r*wen| s,ciitic pair;, Send $10 1o: Wcfcs 
Enlerpriset, Box 1D25. Fort Stoll. Kansas 0*701 



HEMORRHOIDS Cured permanently, rnfornution 
free. You mg, Sox 9$43-PM h 5**l1le, W* 98109 



ACHE — What you always wanted to know 
bul ...... Fact- Riled mx-nual. diagram*, about 

Iff Fitment, causes. $5.00 Oracendove,' Box 31B2PM, 
Bellevue, waihington 96009. 

NEED Help wilh Rheumtlivn Pain!! — Alford*. 
Box 339, Middlesex, HC Z7557 



jCtulMval h next page} 



